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The internet is rapidly revolutionizing healthcare. Technical advances introduce new 
possibilities for information and knowledge exchange, abolishing physical boundaries 
in the process. Because of this, the internet contributes to the development of new 
ways of health promotion, disease prevention and the treatment of medical problems 
(Eysenbach and Diepgen, 1999). As a result, the internet is a vast resource of 
generalized medical information accessible for anyone who has an internet connection. 
In 1999, the number of health-related websites was estimated at over 100,000 
(Eysenbach, Sa et al., 1999), making it the second most commonly mentioned topic on 
the internet (Lawrence and Giles, 1999). About 4.5% of all internet-searches are health-
related (Eysenbach and Kohler, 2003). This is estimated, on the search machine 
Google alone, to result in over 150 million searches per day. Patient access to medical 
information is also advocated by healthcare professionals. Medical information 
enables patients to make better informed decisions about health-related issues and to 
participate more actively in the healthcare process (Ford, 2000;Berland, Elliott et al., 
2001). However, health-related information on the internet has potential disadvantages 
because its accessibility, quality and readability are often deficient (Impicciatore, 
Pandolfini et al., 1997;Berland, Elliott et al., 2001;Suarez-Almazor, Kendall et al., 2001). 
Patients may therefore base their medical decision-making on irrelevant, unreliable or 
misleading health-related information. These decisions could in turn cause damage to 
their physical and emotional well-being and may ever result in life threatening situations 
(Weisbord, Soule et al., 1997). The widespread availability of health-related information 
on the internet is therefore not a quality improvement in itself. Online interventions 
targeting the improvement of quality in healthcare will require careful planning by 
healthcare providers and tailoring the available information to the needs and wishes of 
the intended audience. 
Patient empowerment
Improving the quality of healthcare is the goal of every medical innovation. In this 
respect quality can be divided into six dimensions: safety, effectiveness, patient-cen-
teredness, timeliness, efficiency, and the equity of healthcare (Institute of Medicine, 
2001). Improving the quality of care can address any of these six dimensions. Of these 
six dimensions however, the implementation of patient centred care is viewed as the 
key element of modern day healthcare redesign. Patient centred care is described as 
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care that respects the individuality, values, ethnicity, social endowments, and 
information needs of each patient (Berwick, 2002). By implementing patient centred 
care, healthcare organizations strive to align the care and services provided to the 
needs and expectations of individual patients as well as providing them with the tools 
to take control of his or her own care.
The concept of patient centred care is very much in line with the concept of patient 
empowerment. This is the process of informing patients about their own healthcare 
situation and providing them with the necessary tools to adopt an active role in the 
decisions concerning their own disease or treatment. The concept of patient 
empowerment originated in the field of diabetes care in the early nineties (Funnell, 
Anderson et al., 1991) and has shown to significantly improve the psychosocial aspects 
of living with a disease (Anderson, Funnell et al., 1995). Unfortunately, there is no 
generally accepted definition or measure for patient empowerment (Powers, 2003). 
However, the concept if often linked to its adjoining concepts self-efficacy (Feste, 
1992;Glasgow, Fisher et al., 1999;Ryles, 1999;Anderson, Funnell et al., 1991), knowledge 
about a disease or treatment (Anderson, Funnell et al., 1991;Corrigan, Faber et al., 
1999), involvement in the decision process (Desbiens, Wu et al., 1998;Saltman, 1994) 
and, although to a lesser extent, to concepts such as locus of control, self-esteem, 
powerlessness, helplessness, response efficacy, and assertiveness (Tones, 1991). As 
with patient centred care, patient empowerment is a major focus point for quality 
improvement programs.
Personal Health Records
For the healthcare professional, recent advances have resulted in a computerized 
working environment. Medical records are no longer kept on paper but are digitally 
stored on a computer somewhere within the hospital. The physical patient chart has 
transformed into a virtual one that can be requested at any time or place and in a split 
second. Using these virtual charts, physicians have access to a plethora of up-to-date 
information necessary in making informed decisions when treating their patients. This 
information is however not easily available for the patient and without this information, 
patients are not able to achieve sufficient levels of autonomy and self-efficacy (Charles, 
Gafni et al., 1997;Brock, 1991). Patient access to the hospitals Electronic Health Record 
(EHR) is therefore seen as an important step towards consumer empowerment and 
patient centred care (Eysenbach and Jadad, 2001;Institute of Medicine, 2001). 
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Patient access to medical information is not new. It has been experimented with since 
the mid eighties (Elbourne, Richardson et al., 1987;Lovell, Zander et al., 1987). However, 
these experiments involved patient access to the physical medical record. Studies of 
these kinds of patient-accessible medical records suggest improvements in doctor-
patient communication, adherence, patient empowerment and patient education (Ross 
and Lin, 2003). However, most studies were of low quality and low statistical power and 
the achieved benefits were only modest. 
The internet gives new impulses to patient access to the medical record. It enables the 
automated distribution of medical information to entire patient populations. Existing 
physical barriers are broken and the medical information can be adapted to the 
patients’ wishes and knowledge level. The information can therefore be made 
accessible for patient in the privacy of their own home and be made available in 
layman’s terms. Online access to the medical record is thereby potentially more 
informative and effective in empowering patients than the physical ones (Powell, 
Darvell et al., 2003;Eysenbach, 2000). Because of this potential, there is a particular 
focus within healthcare IT and Consumer Health Informatics on patient-accessible 
electronic health records, which are also known as Personal Health Records (PHR). 
These records enable the patient to access and maintain their own medical data. Using 
a PHR, patients are always kept informed about the current status and content of their 
medical records. In addition, many PHRs offer patients the ability to enter data, thus 
also keeping their physician up-to-date (Kim and Johnson, 2004). In most cases 
however, these systems are commercial products, developed for the general public. 
There are only a few cases where PHRs have been developed for specific patient 
groups and for specific healthcare settings: Ross et al. used the SPPARO (System 
Providing Patients Access to Records Online) software to provide patients suffering 
from congestive heart failure with their online medical record (Ross, Moore et al., 2004). 
They found that clinical implementation was feasible, but they were unable to 
demonstrate any beneficial effects of using the system. Masys et al. found that the large 
majority of the patients who used their online medical record (PCASSO) regarded the 
information as very valuable, but that security measures restricted the use of the online 
medical record (Masys, Baker et al., 2002). Although Masys et al. did not study clinical 
outcomes of the use of their system, they did find indications that their system 
influenced patients’ behaviour. Moreover, several pilot-implementations demonstrated 
that online medical records provide opportunities to involve patients in the medical 
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process, to increase their understanding, and to improve communication (Cimino, Patel 
et al., 2001;Goldberg, Ralston et al., 2003).
Online peer support
The internet facilitates health-related deliberation through the presence of mailing lists, 
newsgroups, web-based discussion forums, and live chatrooms. However, it remains 
to be seen if this kind of deliberation actually affects patient emancipation and 
empowerment. A 2004 review of studies found that 38 studies had assessed the effects 
of electronic support groups (Eysenbach, Powell et al., 2004). Although none of these 
studies investigated patient empowerment as an outcome, they did focus on other 
desirable social and health-related effects such as decreased depression or an 
increase in social support. The review concluded that most studies failed to show an 
effect or that effects were confounded by co-interventions. This conclusion is supported 
by Demeris et al. who found that systematic evidence of the effects of virtual 
communities on clinical outcomes or patient empowerment is lacking (Demiris, 2006). 
For patients with a fertility disorder, online contact with other patients, patient organiza-
tions and healthcare providers has shown to offer comfort and support (Epstein, 
Rosenberg et al., 2002). 
In Vitro Fertilization
Approximately ten percent of Dutch couples suffer from an fertility disorder (van Balen 
F., Verdurmen et al., 1997) and about half of them will undergo an In Vitro Fertilization 
(IVF) treatment or an Intracytoplasmic Sperm injection (ICSI) treatment. As a result, one 
out of 43 children born in the Netherlands is conceived through IVF or ICSI (Kremer, 
Bots et al., 2008).
The IVF or ICSI treatment is an outpatient treatment, in which the patients are seen 
several times during a two-month period. An IVF treatment cycle following the so-called 
‘long protocol’ starts roughly three weeks after the beginning of the menstruation with 
pituitary down-regulation. This is achieved by daily self-injection of a Gonadotropin-
releasing hormone (GnRH) agonist for about two to three weeks. After this period an 
ultrasound is made. If the down-regulation was adequate and no abnormalities are 
found, the patient can start with twice daily injections of the second hormonal drug 
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(Follicle Stimulating Hormone) to achieve ovarian hyperstimulation. The response of the 
ovaries is evaluated after at least nine days by one or more ultrasounds. If the ovarian 
response is determined to be sufficient, an ovulating-inducing hormone (human 
Chorionic Gonadotropin) is administered and thirty-six hours later, the oocytes are 
harvested. This is referred to as the ‘ovum pick up’ or OPU. In case of IVF, the semen 
of the partner is added to the harvested eggs at the IVF laboratory, hoping on fertiliza-
tion in the next day. In case of ICSI, the semen is directly injected into the cytoplasm of 
the harvested eggs. Three days after the OPU one or two of the best quality embryo’s 
will be transferred in the patient’s uterus. The next two weeks the patient will take 
vaginal progesterone tablets to support the so-called luteal phase until a home 
pregnancy test is performed. In case of a positive pregnancy test, an final ultrasound 
is performed three weeks later to assess the viability of the pregnancy. If no pregnancy 
was established, this treatment cycle can be repeated. 
Emotional impact
The emotional impact of the IVF treatment is considerable, especially because it is 
almost always the last treatment option for couples with fertility problems. Therefore 
considerable study has been conducted on the emotional aspects of IVF. Most studies 
are based on patient self-report measures, whereas some are based on semi-structu-
red interviews (Verhaak, Smeenk et al., 2007). In general, these studies indicate that 
despite the invasive physical aspects of IVF treatment, patients emphasize the 
emotional distress the treatment involves and appraise them as more invasive than the 
physical ones. The waiting time between embryo transfer and pregnancy test is 
experienced as most stressful. Studies following patients’ emotional response during 
different phases of the treatment showed no remarkable changes in distress in the first 
part of the treatment, although there was an increase at ovum pick up. A more 
significant increase, however, was reported at the end of the treatment, in the days 
before the pregnancy test (Verhaak, Smeenk et al., 2007;Boivin, Takefman et al., 
1995). 
Longitudinal studies into the course of the emotional response to IVF from pre-treat-
ment to several time after treatment, show that most patients seem to adjust well after 
treatment (Verhaak, Smeenk et al., 2005). This is especially true after successful 
treatment, but is even true after unsuccessful treatment: about 70% of the patients 
seem to adjust well after unsuccessful treatment. Several risk factors for maladjustment 
have been identified. These are high levels of pre treatment distress, lack of social 
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support and the evaluation of infertility in terms of feelings of helplessness as something 
that ruins your life, instead of evaluations in terms of acceptance as something that you 
expect to be able to deal with (Verhaak, Smeenk et al., 2007).
The PHR at Radboud University Nijmegen Medical Centre
The PHR that was studied offered patients a total of fifteen functions. An overview of its 
functions is available in Box 1 and a screenshot is available in Figure 1. Based on their 
content, they can be grouped into three categories: general information, personal 
information, and communication.
General introduction
Box 1  The fifteen functions of the PHR developed at Radboud University 
Nijmegen Medical Centre.
General information
1 Frequently Asked Questions*
2 Information about IVF clinic
3 Information about IVF treatment
4 Personal experiences**
5 Links
6 Literature
7 Videos**
Personal information
8 Electronic medical record
9 Day planner
10 Embryonic photographs*
11 Personal prognosis*
12 Correspondence
Communication
13 E-mail
14 Discussion forum
15 Chat room
* Embedded within the navigational structure
** Embedded in line with text
17
First of all, the website offers general information about infertility and the IVF treatment, 
information about our IVF clinic, and a ‘Frequently Asked Questions’ section. 
Furthermore, the website serves as a portal to other internet resources and non-scien-
tific literature, and provides videos that show the actual medical procedures, as well as 
personal experiences from fellow-patients.
Secondly, the website provides patients with personal information, mainly by allowing 
them to access their own electronic health record (EHR). To facilitate browsing within this 
EHR, all information is grouped into a logical navigation structure that corresponds to key 
elements in the treatment protocol. At the start of the treatment, this includes their medical 
history and relevant historical laboratory data (e.g., FSH and semen-analyses). During 
the course of their treatment, these data are complemented with information about the 
dosage and type of prescribed drugs, the results from ultrasound examinations, and the 
outcome of the laboratory fertilization. Photographs of the transferred embryos are also 
1
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Figure 1  Screenshot of the website developed at the Radboud University 
Nijmegen Medical Center. (Translated from Dutch) The bar on the 
left depicts the majority of the functions offered by the  website.  
The personal experiences and procedure videos are embedded.
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provided. All patient-specific information is accompanied by tailored, context-sensitive 
explanation meant to guide the patient in the interpretation of that specific piece of 
information. Information from the medical records that was not yet digitally available, such 
as clinical notes, was not made accessible to the patients at this point.
To provide even more personalized information, a day planner is also embedded in the 
website. Based on a personalised version of the IVF treatment protocol, it displays an 
accurate timetable of treatment steps. This timetable predicts upcoming events and is 
updated automatically when new appointments or treatment-decisions are made. 
The website also offers a personalized prognosis of the treatment-outcome based on 
a generally accepted model for predicting IVF outcome (Templeton, Morris et al., 1996), 
corrected for local treatment results and calculated for several stages in the IVF 
treatment. This quantitative prognosis is extended with qualitative indicators for 
important prognostic factors, such as the results from the oocyte pickup and the quality 
of the transferred embryos. Moreover, the website enables patients to access the 
hospital correspondence system and read the letters addressed to referring clinicians.
Finally, the third function-category provides a number of communication options. 
Private (one-on-one) communication is enabled through the presence of e-mail 
facilities. Public (one-to-many) communication is made possible by a discussion forum 
(bulletin board) and a chat room. The discussion forum allows for asynchronous 
 communication, whereas the chat room can only be used when multiple participants 
are online simultaneously (synchronous communication). The public communication 
functions are moderated by IVF-clinicians for the purpose of answering the patients’ 
questions and correcting faulty (or hearsay) information circulating among patients. 
The website used Private Key Infrastructure (PKI) for securing access and encryption 
of data transferred across the internet. Moreover, logging on required a username and 
password combination, which was sent to the participating patients by registered mail. 
Both security measures ensured a high enough level of security to safely commence 
the study, and no privacy-related incidents occurred during the course of this study. 
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Study objectives and design
Our objective for this study was threefold. Firstly, we wanted to examine if an online 
Personal Health Record that integrates generic information, personalized information 
and several communication options was feasible in the routine care setting of fertility 
care. Secondly, we aimed at establishing the clinical impact of the PHR in terms of 
patient empowerment and a number of psychosocial outcome measures. Thirdly, we 
wanted to study the actual usage of the PHR to elicit patterns of use that aid in the 
interpretations of our findings and help to design similar applications in the future.
We focused on patients undergoing an IVF or ICSI treatment because they are ideal 
subjects for research involving online healthcare services. This is because they are 
generally in their twenties to thirties and have a social economic status slightly higher 
than the general population. Moreover, most of them are frequent users of the internet 
and many use this medium to find infertility related information (Weissman, Gotlieb et 
al., 2000). 
The present study started in 2002 with a cross-sectional survey in which the current 
internet use and preferences toward future developments were examined in our IVF/
ICSI patient population. This study is presented in chapter two. These findings were 
then used as design assumptions in the design, development and implementation 
phases of the PHR, that took place in 2003. 
In 2004 the PHR’s psychosocial effects were examined in a randomized controlled trial 
(RCT) in which half of the participating patient couples were granted access to the PHR 
(the research group); the other half was given care as usual (the control group). The 
primary outcome parameter of this RCT was the effect on patient empowerment, 
measured by a multidimensional concept of self-efficacy, knowledge and involvement 
in the decision process. Next to that, the safety of the PHR was investigated by 
measuring levels of depression, anxiety and social support in both groups. This study 
is presented in chapter six.
All patient couples using the PHR during the RCT stage of the study were carefully 
monitored by logging all pages they requested. Next to that, all messages posted on 
the bulletin board and chat room were duplicated into a research database. This all was 
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performed with informed consent from the participating patient couples. The data 
concerning the usage of the PHR – including data from the bulletin board and chat 
room - was used in several descriptive analyses. Firstly, an analysis was performed to 
describe the overall usage of the PHR and how patients valued its functions. (chapter 
three) A second analysis included the level of participation by a patient couple and its 
relation to the treatment stage. (chapter four) Thirdly, a content analysis of all messages 
posted to the chat room was performed to find out which topics were discussed in the 
chat room and how these subjects related to everyday life. (chapter five)
In the beginning of 2005 the website was made part of the usual care provided by the 
Department of Reproductive Medicine at the Radboud University Nijmegen Medical 
Centre. In 2008, all data on usage of the PHR over the past years was collected and 
analyzed by factor analysis to elicit behavioural styles that could explain the differences 
in usage between patients. This study is presented in chapter seven.
General introduction
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Abstract
BACKGROUND: Nowadays the Internet has a tremendous impact on modern society, 
including health care practice. The objective of this study was to characterise current 
Internet use by IVF-patients and to identify their preferences regarding Internet 
 applications in fertility care. METHODS: One hundred sixty-three couples with fertility 
problems waiting for an IVF- or ICSI-procedure in the University Medical Centre 
Nijmegen in The Netherlands were asked to complete a written questionnaire on 
Internet use in general and for fertility-related problems, preferences regarding Internet 
applications in fertility care and demographic characteristics. RESULTS: The response 
rate was 82%. Eighty-one percent of couples with fertility problems used the Internet. 
Multivariate analysis showed that ethnic background and combined annual family 
income are significant predictors of Internet use. Sixty-six percent of Internet users and 
54% of the total study population used the Internet for fertility-related problems. 
The female partners were the main Internet users with regard to fertility-related issues. 
Regarding the preferences of the study participants, the majority favoured personal 
medical information online. CONCLUSIONS: Most IVF-patients used the Internet with 
regard to fertility-related problems and were interested in implementation of Internet 
applications in fertility care. Health care providers should actively participate in the 
development and implementation of Internet applications in fertility care.
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Introduction
During the past decade the use of the internet showed a spectacular growth. Nowadays 
the internet has a tremendous impact on modern society, including health care practice.
The use of the internet in health care practice offers many opportunities. Patients can 
use the internet to obtain medical information and interact with other patients, patient 
organisations and health care providers. Access to information can empower patients 
to make better-informed decisions about health-related issues and participate more 
actively in health care practice (Berland, Elliott et al., 2001). In addition, online contact 
with other patients, patient organisations and health care providers can offer comfort 
and support (Epstein, Rosenberg et al., 2002). The internet can also contribute to the 
development of new ways of health promotion, disease prevention and treatment of 
medical problems (Eysenbach and Diepgen, 1999).
On the other hand, the use of the internet in health care practice has also some 
potential disadvantages. The accessibility, quality and readability of health-related 
information on the internet are often deficient (Berland, Elliott et al., 2001;Impicciatore, 
Pandolfini et al., 1997;Suarez-Almazor, Kendall et al., 2001). Consequently, patients may 
base their medical decision-making on irrelevant, unreliable or misleading health-rela-
ted information, which could cause damage to their physical and emotional well-being. 
Other possible threats of the internet to patients concern the purchase of medication 
on the internet and subsequent use without consulting a health care provider and 
violation of privacy during internet use.
In the field of reproductive medicine, numerous internet resources about fertility-related 
problems are available to infertile couples. Couples with fertility problems are by their 
demographic profile the perfect internet population and likely to use the internet with 
regard to their fertility problems. Firstly, infertile couples are relatively young and 
therefore often familiar with the use of information and communication technologies. 
Secondly, couples with fertility problems generally wish to be well informed about 
 fertility-related issues.
However, little is known about the use of the internet by couples with fertility problems. 
Only Weissman et al. conducted a study to characterise the extent of internet use by 
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infertile couples (Weissman, Gotlieb et al., 2000). The results indicated that a 
 considerable proportion of infertile couples from all socio-economic levels used the 
internet to obtain information and seek support regarding their fertility problems. 
Nevertheless, we are unaware of more recent data about the extent and the conse-
quences of internet use by couples with fertility problems. Especially data from 
European countries are lacking. Furthermore, the preferences of couples with fertility 
problems with regard to internet applications in fertility care are unknown. 
In this study, we aimed to characterise current use of the internet by couples with 
fertility problems waiting for an IVF- or ICSI-procedure and to identify their preferences 
regarding internet applications in fertility care.
Materials en Methods
Study design
We conducted a cross-sectional survey. The study population consisted of all couples 
with fertility problems on the waiting-list of October 2001 for an IVF- or ICSI-procedure 
in the University Medical Centre Nijmegen (UMCN) in The Netherlands. The UMCN is a 
tertiary clinic in which approximately 950 IVF- and ICSI-procedures are carried out 
every year.
Data were collected using a written questionnaire. The first version of the questionnaire 
was pre-tested in a clinical setting by a trial group of 8 couples with fertility problems 
attending the UMCN for an IVF- or ICSI-procedure and by 2 fertility specialists working 
at the UMCN. In face-to-face interviews their comments were evaluated. Subsequently, 
the questionnaire was adapted and sent by mail to the selected couples on the 
 waiting-list in November 2001. Three weeks after the initial mailing, a reminder was sent 
to the non-responders requesting to complete and return the questionnaire. 
The  questionnaires were collected during the period November 2001-January 2002.
Questionnaire
The 5-page written questionnaire consisted of 30 questions. Most questions were 
multiple-choice with 2 or more answer possibilities, sometimes including a category 
‘other’ with a free text space. Four open questions were included in the questionnaire.
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All subjects were asked about:
·  Demographic characteristics like age, ethnic background, education and combined 
annual family income.
·  Frequency of general and fertility-related internet use.
·  Location of internet use and type of internet connection.
·  Preferences regarding internet applications in fertility care.
Subjects who used the internet with regard to fertility-related problems were also 
questioned about:
·  Start of fertility-related internet use.
·  Main internet user of the couple with regard to fertility-related issues.
·  Methods for obtaining information on the internet about fertility-related problems.
·  Favourite website on the internet about fertility-related issues.
·  Use of internet applications to communicate with other patients, patient organisations 
and health care providers about fertility-related problems.
·  Purchase of medication for treatment of fertility problems on the internet.
·  Frequency of searching on the internet for specific topics and websites regarding 
fertility-related problems.
·  Motivation for internet use regarding fertility-related issues.
·  Consequences of fertility-related internet use.
·  Opinions about online information regarding fertility-related issues.
·  Privacy during internet use.
The English translation of the questionnaire is available on the internet 
(http://www.umcn.nl/userfiles/other/Questionnaire Internet use.doc).
Statistical methods
The Mann-Whitney-test was used to test differences between the three groups of 
internet use for statistical significance in the case of quantitative variables and the 
Chi-square test in the case of qualitative variables. 
Univariate logistic regression was used to evaluate the prognostic ability of the 
variables, separately, to discriminate between internet use and non-internet use. Crude 
odds ratios with 95% confidence intervals are presented.
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Multivariate logistic regression analysis with selection procedures was used to analyze 
which variables were sufficient and complete to contribute independently to the 
probability of internet use. Adjusted odds ratios with 95% confidence intervals are 
presented.
Results
Initially, 89 (55%) of 163 distributed questionnaires were returned. After reminding non-
responders, a total of 134 (82%) of 163 selected couples with fertility problems 
completed and returned the questionnaire.
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Table 1  Demographic characteristics of study participants by internet use.
  Internet use   P value
  Fertility-related  General internet Non-users
  internet users users
  n=72 n=37 n=25
  Mean ± SD Mean ± SD Mean ± SD
Age    
 Men 35.2 ± 4.62 36.5 ± 6.44 34.8 ± 4.69 0.52 a 
 Women 32.2 ± 3.94 32.5 ± 3.14 31.1 ± 5.05 0.19 a
  N (%) N (%) N (%)
Ethnic background c    
 Dutch 70 (97) 36 (97) 17 (68) < 0.001 b
 Non-Dutch 2 (3) 1 (3) 8 (32) 
Education level d      
 Low 0 (0) 1 (3) 5 (20) 
 Middle 31 (43) 16 (43) 10 (40) < 0.001 b
 High  40 (56) 20 (54) 10 (40) 
 Unknown 1 (1) 0 (0) 0 (0) 
Combined annual family income e
 < € 22,700 3 (4) 2 (5) 8 (32) 
 € 22,700 - € 45,400 31 (43) 17 (46) 11 (44) < 0.001 b
 > € 45,400 31 (43) 15 (41) 3 (12) 
 Unknown 7 (10) 3 (8) 3 (12) 
a P values obtained by using Mann-Whitney test. b P values obtained by using Chi-square test. c Ethnic background of  
the infertile couples was determined by the origin of both partners. Dutch = One or both partners of the couple are  
of Dutch origin. Non-Dutch = Both partners of the couple are not of Dutch origin. d Education level of the infertile 
couple was determined by the highest education level of both partners. Low = Primary or lower vocational education. 
Middle = Secondary or intermediate vocational education. High = Higher professional education or university. 
e Annual income in euro.
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Overall, 109 (81%) of 134 couples used the internet. The internet was used for fertility-
related problems by 72 couples, i.e. 66% of 109 internet users and 54% of all couples. 
Thirty-seven couples used the internet only in general, i.e. 34% of 109 internet users 
and 28% of all couples. Twenty-five (19%) of 134 couples were never online. 
The demographic characteristics of the study participants are presented in Table 1.
General internet use
The 72 couples who indicated that they used the internet for fertility-related problems 
were first questioned about their general internet use. The majority was at least once a 
day (23/72, 32%) or one or several days of the week (27/72, 38%) online. Others used 
the internet one or more times a month (17/72, 24%) or less than once a month (5/72, 
7%). Time spent on the internet per couple ranged from half an hour to 70 hours a 
month, with a median of 7 hours. 
Most couples indicated that their main location for internet use was at home (49/72, 
68%). The remainder mainly used the internet at work (10/72, 14%), equally at home and 
at work (7/72, 10%), at the homes of relatives or friends (5/72, 7%) or in public places 
(1/72, 1%). 
The majority of couples (46/72, 64%) used analogue telephone lines to access the 
internet. Others used digital subscriber lines, such as ‘Integrated Services Digital 
Network’ (ISDN) (19/72, 26%) or faster connections like ‘Asymmetric Digital Subscriber 
Line’ (ADSL) or cable (5/72, 7%). 
No significant differences were found between couples who used the internet for ferti-
lity-related problems and couples who used the internet only in general, regarding 
frequency of general internet use, time spent on the internet, location for internet use 
and type of internet connection (data not shown).
Fertility-related internet use
The 72 couples who stated that they used the internet for fertility-related problems were 
asked about their fertility-related internet use. The majority (48/72, 67%) was less than 
once a month online with regard to fertility-related issues. Seventeen couples (24%) 
used the internet one or more times a month. A minority was one or several times a 
week (4/72, 6%) or at least once a day (3/72, 4%) online for fertility-related problems.
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Of 72 couples, 36 (50%) reported that their fertility-related internet use was largely self-
initiated. Twenty-six couples (36%) were referred to the internet by health care providers. 
Ten couples (14%) had been advised by relatives or friends, patient organisations or the 
media to use the internet for fertility-related issues.
The majority of couples (51/72, 71%) used the internet most frequently for fertility- 
related problems in the period after referral to the UMCN. Eleven couples (15%) were 
most frequently online before referral to the UMCN. Ten couples (14%) indicated other 
episodes of frequent internet use for fertility-related issues.
Among 72 couples, 43 (60%) indicated that the female partner was the main internet 
user with regard to fertility-related problems. A minority (9/72, 13%) stated that the male 
partner predominantly used the internet for this purpose. Twenty couples (28%) 
reported that both partners used the internet equally for fertility-related issues.
Most couples (47/72, 65%) used search engines to search for information on the 
internet. These internet users were asked to state one or two of their most frequently 
Current internet use and preferences of IVF and ICSI patients
Table 2  Perceptions of internet users about fertility-related internet use.
Statements about fertility-related internet use  Agree Neutral Disagree 
(n = 71) (%) (%) (%)
Motivations for fertility-related internet use   
We wished to understand our fertility problem better 72 13 15
We were seeking emotional support 41 17 42
We wanted to obtain a second opinion 5 20 75
We were dissatisfied with the information provided by 
 health care providers about fertility-related issues 11 27 62
Consequences of fertility-related internet use   
Our knowledge about fertility problems improved 64 25 11
Decision-making about the treatment of our fertility  
 problem was facilitated 39 44 17
We discussed the information found on the internet 
 with our health care providers 17 35 48
Information regarding fertility-related problems
The information could be found easily 66 28 6
The information was accurate and could be trusted 48 48 4
The information was confusing and difficult to understand 0 25 75
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used search terms. Thirty-four couples reported a total of 62 search terms. Most stated 
search terms were ‘IVF’ (21/62, 34%), ‘infertility’ (17/62, 27%), ‘ICSI’ (5/62, 8%) and 
‘fertility’ (2/62, 3%). Other search terms mentioned (17/62, 27%) included ‘childless-
ness’, ‘endometriosis’ and ‘pregnancy’. 
The 72 couples particularly used the internet to search for specific topics regarding 
fertility problems, such as ‘causes’ (often 24%, occasionally 55%, never 21%), ‘treatment 
options’ (often 38%, occasionally 58%, never 4%), ‘success percentages of treatments’ 
(often 31%, occasionally 58%, never 11%) and ‘patient organisations’ (often 25%, 
 occasionally 40%, never 35%). 
The 72 couples most frequently visited websites of medical centres (often 18%, 
 occasionally 58%, never 24%) and patient organisations (often 30%, occasionally 42%, 
never 28%). Of 72 couples, 43 (60%) indicated their favourite website about fertility-related 
problems as the website of the Dutch patient organisation for fertility problems (32/43, 
74%), the website of the UMCN (9/43, 21%) and the website ‘FertiMagazine’ (2/43, 5%).
The 72 couples were asked about the use of internet applications to communicate with 
other patients, patient organisations and health care providers about fertility-related 
issues. Two couples (3%) had sent an e-mail to a health care provider. One couple (1%) 
received an e-mail from a health care provider. Nine couples (13%) had sent an e-mail 
to another patient or patient organisation. Three couples (4%) had placed messages on 
bulletin boards. Eight couples (11%) had chatted with other patients. None of the 
couples did ever purchase medication for treatment of fertility problems on the internet. 
The majority of couples (70/72, 97%) never felt that their privacy was threatened during 
internet use.
The 72 couples were also asked to respond to statements about their use of the internet 
for fertility-related problems (Table 2). First, the motivations for fertility-related internet 
use were inquired. Of 71 responding couples, 51 (72%) reported that they wished to 
understand their fertility problem better. A considerable proportion of couples (29/71, 
41%) used the internet to seek emotional support. A minority (4/71, 6%) used the 
internet to obtain a second opinion. Few couples (8/71, 11%) indicated dissatisfaction 
with the information provided by health care providers about fertility-related issues as 
a reason for their internet use.
2
Chapter 2
36
Furthermore, the couples were questioned about the consequences of fertility-related 
internet use. Of 71 respondents, 45 (64%) felt that use of the internet improved their 
knowledge about fertility problems. Many couples (28/71, 39%) indicated that the 
internet facilitated decision-making about the treatment of their fertility problem. Few 
couples (12/71, 17%) discussed the information found on the internet with their health 
care providers.
Preferences regarding internet applications in fertility care
All 134 subjects, including those who do not use the internet, were asked about their 
preferences regarding internet applications in fertility care. The majority of couples with 
fertility problems was interested in using the internet to get access to their personal 
medical information (n=129; great preference 40%, some preference 42%, no 
preference 18%). Especially, the ability to obtain results of diagnostic tests online was 
considered desirable (n=129; great preference 55%, some preference 31%, no 
preference 14%). Furthermore, many couples stated that they would like to e-mail 
regularly with their health care providers (n=127; great preference 12%, some 
preference 57%, no preference 31%). Similarly, a considerable proportion of couples 
indicated that they were interested in giving feedback to their health care providers 
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Table 3  Crude Odds Ratio of the probability of internet use, using univariate 
logistic regression. 
  OR 95%-CI R2 AUC 
Age man (years) 1.04 0.95 – 1.14 1% 56%
Age woman (years) 1.09 0.98 – 1.21 3% 59%
Ethnic background a
 Non-Dutch 0.06 0.02 – 0.25 20% 65%
 Dutch 1.00 reference  
Education Level b 2.67 1.26 – 5.62 8% 62%
Combined annual family income c 5.07 2.18 – 11.76 22% 74%
OR: odds ratio; CI: confidence interval; R2: rescaled R-square, indicating the percentage explained variance; AUC: area 
under the ROC-curve as a measure of predictive discrimination, 50% is equivalent to random guessing and 100% is the 
perfect prediction.
a  Ethnic background of the infertile couples was determined by the origin of both partners. Dutch: One or both partners 
of the couple are of Dutch origin; Non-Dutch, Both partners of the couple are not of Dutch origin.
b Education level of the infertile couple was determined by the highest education level of both partners, 1 = Pimary or 
lower vocational education. 2 = Secondary or intermediate vocational education. 3 = Higher professional education or 
university. 
c Annual income of both partners in euro, 1 = < € 22,700, 2 = € 22,700 - € 45,400, 3 =  > € 45,400.
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online (n=128; great preference 13%, some preference 53%, no preference 34%). More 
than half of the couples reported that they would like to chat with other patients 
undergoing similar treatment in the same medical centre (n=128; great preference 14%, 
some preference 41%, no preference 45%)., 
Demographic Characteristics and internet Use
Crude odds ratios of the probability of internet use are presented in Table 3. Ethnic 
background, level of education and family income contributed significantly to the 
probability of internet use. We also found that there was a tendency that the age of 
women may be related to internet use (OR= 1.06, 95% CI, p-value 0.06). However when 
we adjusted for ethnic background no independent relation between age of the woman 
and internet use was found. This resulted from the fact that in our data woman from 
non-Dutch couples were older in age and more frequently non-internet users.
In order to identify those demographic characteristics that are necessary and sufficient 
to predict internet use, logistic regression with selection procedures were performed on 
all variables. We found that only ethnic background and family income independently 
contributed to the probability of internet use. Table 4 shows the adjusted odds ratios. 
Consequently, education level was correlated to the other variables in the model (family 
income and ethnic background) and had no additional contribution to the probability of 
internet use.
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Table 4  Adjusted Odds Ratio of the probability of internet use, using 
 multivariate logistic regression with selection procedure. 
  OR 95%-CI R2 AUC 
Ethnic background a   23% 67%
 Non-Dutch 0.13 0.03 – 0.60  
 Dutch 1.00 reference  
Combined annual family income b 3.28 1.32 – 8.17 30% 76%
OR: odds ratio; CI: confidence interval; R2: rescaled R-square, indicating the percentage explained variance; AUC:  
area under the ROC-curve as a measure of predictive discrimination, 50% is equivalent to random guessing and 100%  
is the perfect prediction.
a  Ethnic background of the infertile couples was determined by the origin of both partners. Dutch: One or both partners 
of the couple are of Dutch origin; Non-Dutch, Both partners of the couple are not of Dutch origin.
b Annual income of both partners in euro, 1 = < € 22,700, 2 = € 22,700 - € 45,400, 3 =  > € 45,400.
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Discussion
In this study, we characterised current use of the internet by couples with fertility 
problems waiting for an IVF- or ICSI-procedure and identified their preferences 
regarding internet applications in fertility care. The generalization of our results may be 
hampered by this selection because not all infertile patients will proceed to IVF or ICSI, 
although we do not expect large differences between the use and preferences of the 
internet by different groups of infertile patients.
Our results revealed that the majority of couples (81%) used the internet. According to 
recent data on general internet use in The Netherlands 73% and 62% of adults of ages 
25-34 years and 35-44 years respectively are internet users (IMCyberscan, 2002). Thus 
infertile couples in the Netherlands are relatively frequent users of the internet.
Whereas a large proportion of couples with fertility problems has access to the internet, 
some couples never use the internet. We found that ethnic background and family 
income independently contributed to the probability of internet use; couples of 
non-Dutch origin and couples with a low family income are at high risk of non-internet 
use. Unfortunately, also in Europe the so-called ‘digital divide’ in information and com-
munication technologies seems to exist as a result of socio-economic differences 
(Edejer, 2000). Although Weissman et al. could not demonstrated that socio-economic 
characteristics of couples with fertility problems predicted internet use in a public or a 
private clinic in Toronto, (Weissman, Gotlieb et al., 2000) we think that all parties 
involved in health care practice need to consider that not all couples with fertility 
problems have access to the internet and they should make an effort to enable and 
encourage patients from all socio-economic levels to benefit from the opportunities the 
internet has to offer. 
Interestingly, we demonstrated that a substantial number of couples with fertility 
problems (66%) used the internet with regard to fertility-related issues. Weissman et al. 
reported a similar high rate of fertility-related internet use among infertile couples 
(Weissman, Gotlieb et al., 2000). 
In our survey, we found that an important motivation for internet use with regard to 
fertility-related issues was a need for a better understanding of fertility problems. This 
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may reflect the motivation of couples to become more involved in the medical decision-
making process. Indeed, many couples felt that use of the internet improved their 
knowledge about fertility-related issues and facilitated decision-making about the 
treatment of their fertility problem. In this way, internet use can contribute to patient 
empowerment and greater participation of patients in health care practice. 
In addition, we demonstrated that a considerable proportion of couples turned to 
internet resources for emotional support. Additional studies are necessary to gain 
insight in the reasons and motivations of couples with fertility problems to seek 
emotional support. Also, their perceptions about the emotional support obtained by 
using the internet should be further explored.
We also found that only a minority of couples in our study used the internet to search 
for a second opinion. This is remarkable. According to Eysenbach and Diepgen, the 
internet is an excellent medium for convenient and anonymous communication, which 
is frequently used by patients to contact health care providers at home and abroad for 
a second opinion (Eysenbach and Diepgen, 1999). The fact that the majority of couples 
reported that dissatisfaction with the information provided by health care providers 
about fertility-related problems was not a reason for internet use is reassuring and may 
explain their infrequent use of the internet to seek a second opinion.
Besides the sporadic use of the internet to obtain a second opinion, we also demon-
strated that in general the couples in our study rarely used the internet to interact with 
other patients, patient organisations or health care providers. Further evaluation is 
imperative to elucidate the underlying reasons.
Our results indicated that the female partners predominantly used the internet for ferti-
lity-related issues. This is a remarkable finding. According to recent data on general 
internet use in Europe, men are more frequently online than women (62-72% vs. 
28-38%) (Cyberatlas, 2002). Interestingly, Weissman et al. also reported that the female 
partners of couples with fertility problems were more actively using the internet for 
fertility-related issues (Weissman, Gotlieb et al., 2000). 
The differences between men and women regarding the extent of fertility-related 
internet use may be attributable to gender differences in the experience of infertility, the 
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treatment of fertility problems and the strategies for coping with fertility-related 
problems (Pasch, Dunkel-Schetter et al., 2002;Jordan and Revenson, 1999). This 
matter should be further addressed.
In our survey, most couples indicated that information about fertility-related issues was 
easy to find on the internet. Additionally, a high proportion of couples felt that this 
information was accurate, trustworthy and not confusing nor difficult to understand. 
These results are consistent with the findings of other investigators (O'Connor and 
Johanson, 2000;Taylor, Alman et al., 2001). However, several studies have demonstra-
ted deficiencies in the accessibility, quality and readability of health-related information 
on the internet. (Berland, Elliott et al., 2001;Impicciatore, Pandolfini et al., 1997;Suarez-
Almazor, Kendall et al., 2001). An important concern is that the decision-making 
process of patients about health-related issues may be negatively influenced by these 
deficiencies, which could cause damage to the physical and emotional well-being of 
patients. We argue that health care providers should diminish the potential threats of 
the internet to patients by referring them to relevant, reliable and comprehensible 
internet information resources. Furthermore, we found that only a minority of couples 
discussed the information about fertility-related problems retrieved from the internet 
with their health care providers. Therefore, health care providers should take the 
initiative to openly discuss the internet-based information with patients in order to clarify 
difficulties and correct possible misconceptions.
To our knowledge, this is the first study to identify the preferences of couples with 
fertility problems regarding internet applications in fertility care. We found that many 
couples with fertility problems were very interested in using the internet to get access 
to their personal medical information. In particular, the study participants wished to 
obtain results of diagnostic tests online. 
The couples in our survey were also interested in using interactive internet applications, 
but to a lesser extent than getting access to their personal medical information online. 
All parties involved in the development and implementation of internet applications in 
health care practice for couples with fertility problems, need to take these preferences into 
consideration. When sending personal information online the security remains an issue, 
despite the fact that the majority of our patients never felt that their privacy was threatened 
during internet use. Particularly standard e-mail should be regarded as insecure.
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The results of our study must be interpreted in the light of limitations of data collection 
from a self-selected sample. Perhaps, couples who were not interested in the internet 
or not familiar with the use of the internet were less likely to complete and return the 
questionnaire. Non-response may be attributable to differences in demographic cha-
racteristics between study participants and non-responders. However, other causal 
explanations for non-response are possible. Because of the high response rate of 82% 
in our survey, we suspected that our results had considerable validity and we did not 
further address the issue of non-response.
Overall, the majority of couples with fertility problems used the internet with regard to 
fertility-related issues and was interested in implementation of internet applications in 
fertility care. Health care providers need to recognise the widespread use of the internet 
by couples with fertility problems and consider their preferences in this respect. In 
order to optimise fertility care, health care providers should actively participate in the 
development and implementation of internet applications in fertility care. The input of 
couples with fertility problems and health care providers is essential to make internet 
use in fertility care beneficial for both.
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Abstract
BACKGROUND: Generic patient-accessible medical records have shown promise in 
enhancing patient-centred care for patients with chronic diseases. We sought to 
design, implement, and evaluate a patient-accessible medical record specifically for 
patients undergoing a course of assisted reproduction (IVF or ICSI). METHODS: 
The PMR was developed using three formative evaluation steps, and its  user-experience 
was evaluated through a cross-sectional study. Fifty-four patient-couples receiving an 
IVF or ICSI treatment in our hospital were granted access to the PMR. Main outcomes 
concern the usage of the PMR, the perceived usefulness of its functions, and user 
attitudes towards privacy and financial issues. RESULTS: The PMR consists of 15 
major functions which can be classified into personal information, general information, 
and communication functions. Fifty-three patient-couples accessed the website and 
fifty-one couples filled out the evaluation questionnaire. They rated the majority of 
functions as useful and preferred personalised to general functions. The results also 
show that some functions require further development. Patients using the PMR have 
little concerns regarding privacy and 76% are willing to pay for such a service in the 
future. CONCLUSIONS: The patients in this study frequently and intensively used the 
internet-accessible PMR. This suggests that the PMR offers very useful functions from 
an IVF/ICSI patient’s perspective.
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Introduction
Making medical care more patient-centred is a key component of improving the quality 
of care (Institute of Medicine, 2001). Patient-centeredness can be enhanced by 
educating patients, facilitating physician-patient communication, and supporting 
self-care. Because assisted reproductive procedures (IVF or ICSI) can be invasive, 
emotional, and confusing, augmenting these procedures with patient-centred programs 
may be particularly beneficial for patient couples during the course of treatment. 
Programs using the internet may play a key role in these endeavours (Goran and 
Stanford, 2001), although fully meeting patient needs remains a challenge (Kaplan and 
Brennan, 2001). 
Within healthcare IT and Consumer Health Informatics, there is a particular focus on 
patient-accessible electronic medical records (EMR), generally known as personal 
medical records (PMR). These records enable the patient to access and maintain their 
own medical data, but their functionality is limited (Masys, Baker et al., 2002;Kim and 
Johnson, 2002). Using a PMR, patients are always kept informed about the current 
status and content of their medical records. In addition, many PMRs offer patients the 
ability to enter data, thus also keeping their physician up-to-date (Kim and Johnson, 
2004). In most cases, however, these systems are commercial products, developed for 
the general public (e.g., www.aboutmyhealth.com). There are only a few cases where 
PMRs have been developed for specific patient groups (Ross, Moore et al., 
2004;Gustafson, Hawkins et al., 1999).
We developed such a system for patients undergoing an IVF (In Vitro Fertilization) 
treatment at our hospital. These patients are relatively young, well-motivated, and are 
frequent users of the internet (Haagen, Tuil et al., 2003;Weissman, Gotlieb et al., 2000). 
When asked about their preferences regarding fertility-related use of the internet, 82% 
were interested in accessing their own medical data, 69% were interested in using it to 
communicate with their doctors, and 55% were interested in communicating with fellow-
patients (Haagen, Tuil et al., 2003). 
The technology to create such a patient-centred and process-directed system is readily 
available. The most important issue now is the type of content such a system should 
provide. This study aims to specify and implement a patient-centred and process-
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directed PMR for IVF patients and, more importantly, assess the patient-perceived 
usefulness of the embedded components.
Materials & Methods
Development of the website
At the outset of this study, a secure website was developed by our hospital. This 
website gives patients access to their medical records and helps them interpret the 
information accumulated in these records during treatment. The initial content and 
functions were based on preferences found in the study by Haagen (Haagen, Tuil et al., 
2003). To expand the system and check for missing content, three formative evaluation 
steps were carried out (Smith AC III, 1997). 
First, several medical and IT experts were asked to evaluate the initial functions and 
content, and to elaborate on possible improvements. In total, we consulted three IVF-
clinicians, three IVF-nurses, one data-manager, one web-programmer and three 
members of the medical informatics department.
The second evaluation consisted of semi-structured interviews conducted among a 
number of experienced and inexperienced IVF patients. In these interviews, the 
website’s content was described, and the patients were asked to outline their 
 expectations regarding a patient-accessible patient record.
The third and final evaluation was a prototype-implementation of the preliminary 
content. Five patient-couples were asked to participate and use the system during a 
three-month IVF treatment-cycle. Afterwards, they were asked about their experiences 
and suggestions for improvement. After these semi-structured interviews, the content 
and functions were finalized and changes were implemented into the prototype.
Evaluation of the website
The final website was used in a randomised controlled trial (RCT) to study its effect on 
psychosocial variables (not presented in this paper). All patients who were scheduled 
for their first IVF / ICSI treatment cycle between January 2004 and July 2004 were 
informed about the study by an information leaflet which was added to the usual 
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information package. Access to a personal computer with internet connection was 
mentioned as an inclusion criteria. The informed consent form was attached to the 
information leaflet. When a patient called the secretary a few weeks later to inform the 
clinic that her menstrual period had begun, the patient was reminded to fill out the 
informed consent form. Everyone that signed and returned their informed consent form 
by mail was randomised. Randomisation was based on alternate allocation, based on 
the order this form was received by the investigator who did not know the patients. Only 
those who were allocated to the research group were given access to the final website. 
At the end of their three-month treatment cycle, all the participating couples were asked 
to fill out a written questionnaire which was used to evaluate their opinions of the 
system and its functions. 
This questionnaire contained questions about the usefulness of the various functions 
provided by the website. The specific formulation of these questions was: “How useful 
have you experienced the ………. of the website?”. Possible answers were: ‘Not useful’; 
‘Slightly useful’; ‘Moderately useful’, and ‘Very useful’. The participants  were also asked 
if a function needed improvement. This information can not only be used for further 
development of the website, but it also gives an impression to which extent the 
functions actually support the patients’ needs and wishes. Furthermore, a number of 
key questions were included which concerned the patients’ attitudes towards the 
website. These include questions regarding the website’s usage, privacy aspects, and 
financial issues, and are depicted in Appendix A.
The actual usage of the website was monitored through the automated logging of the 
various page-views. The page-views were only used in the analysis if they occurred 
within the first 70 days after a patient-couples’ first visit to the website. Additionally, 
descriptive statistics were utilized to summarize the patients’ attitudes towards the 
usefulness, and possible further development of the various functions. 
Results
Development of the website
The initial content of the PMR was based on the study carried out by Haagen et al. 
This study proposed the development of the patient-accessible EMR and several 
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 communication functions (e.g., chat, bulletin board). Based on the results of an expert 
evaluation of this initial content, we decided to introduce several innovative functions 
such as the day planner (Appendix B) and the personalized prognosis (Appendix C), as 
well as ‘well-known’ functions such as a ‘Frequently Asked Questions’  section, video 
fragments of actual procedures, and links to other internet resources. The patient-
interviews and prototype evaluation led to a further fine-tuning of the various functions, 
but did not result in the creation of additional functions. A screenshot of the final 
website is presented in Appendix D.
A total of fifteen functions were implemented in the final website. Based on their 
content, they can be grouped into three categories: general information, personal 
information, and communication.
First of all, the website offers general information about infertility and the IVF treatment, 
information about our IVF clinic, and a ‘Frequently Asked Questions’ section. 
Furthermore, the website serves as a portal to other internet resources and non-scien-
tific literature, and provides videos that show the actual medical procedures, as well as 
personal experiences from fellow-patients.
Secondly, the website provides patients with personal information, mainly by allowing 
them to access their own EMR. To facilitate browsing within this EMR, all information is 
grouped into a logical navigation structure that corresponds to key elements in the 
treatment protocol. At the start of the treatment, this includes their medical history and 
relevant historical laboratory data (e.g., FSH and semen-analyses). During the course 
of their treatment, these data are complemented with information about the dosage and 
type of prescribed drugs, the results from ultrasound examinations, and the outcome 
of the laboratory fertilization. Photographs of the transferred embryos are also provided. 
All patient-specific information is accompanied by tailored, context-sensitive explanation 
meant to guide the patient in the interpretation of that specific piece of information. 
Information from the medical records that was not yet digitally available, such as clinical 
notes, was not made accessible to the patients at this point.
To provide even more personalized information, a day planner is also embedded in the 
website. Based on a personalised version of the IVF treatment protocol, it displays an 
accurate timetable of treatment steps. This timetable predicts upcoming events and is 
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updated automatically when new appointments or treatment-decisions are made. The 
website also offers a personalized prognosis of the treatment-outcome based on a 
generally accepted model for predicting IVF outcome (Templeton, Morris et al., 1996), 
corrected for local treatment results and calculated for several stages in the IVF 
treatment. This quantitative prognosis is extended with qualitative indicators for 
important prognostic factors, such as the results from the oocyte pickup and the quality 
of the transferred embryos. Moreover, the website enables patients to access the 
hospital correspondence system and read the letters addressed to referring clinicians.
Finally, the third function-category provides a number of communication options. 
Private (one-on-one) communication is enabled through the presence of e-mail 
facilities. Public (one-to-many) communication is made possible by a discussion forum 
(bulletin board) and a chat room. The discussion forum allows for asynchronous com-
munication, whereas the chat room can only be used when multiple participants are 
online simultaneously (synchronous communication). The public communication 
functions are moderated by IVF-clinicians for the purpose of answering the patients’ 
questions and correcting faulty (or hearsay) information circulating among patients. 
The website used Private Key Infrastructure (PKI) for securing access and encryption 
of data transferred across the internet. Moreover, logging on required a username and 
password combination, which was sent to the participating patients by registered mail. 
Both security measures ensured a high enough level of security to safely commence 
the study, and no privacy-related incidents occurred during the course of this study. 
Evaluation of the website
Between January 2004 and July 2004, a total of 199 patient-couples were scheduled 
for their first IVF/ICSI treatment and were informed about the study. Of these couples, 
122 filled out an informed consent form. Half of them (61) were allocated to the research 
group. In the end, a total of 54 couples were granted access to the website since not 
all of the 61 couples were given an IVF or ICSI treatment within this study’s timeframe. 
(An overview is available in Figure 1) One patient-couple did not access the website 
during their IVF treatment and two couples did not fill out the questionnaire for this 
study. This resulted in 51 valid measurements (94% response rate) for this study. 
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A demographic characterization of all participating patients is given in Table 1. 
The participants generated a total of 27 098 page-views, 77.6% of which had actual 
content while 22.4% were used exclusively for navigational purposes. The page-views 
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Figure 1  Overview of participating patients.
Research group
61 couples
Control group
61 couples
Access to the website
54 couples
Filled out questionnaire
51 couples
Eligible patients
199 couples
Informed consent
122 couples
Table 1  Demographics.
  Male Female Total 
Average Age (SD) 36.04 (5.6) 32.85 (3.8) 34.44 (5.0)
Dutch Nationality (%) 54/54 (100%) 51/54 (91%) 105/108 (97%)
Paid Employment (%) 51/53 (94%) 50/54 (93%) 101/107 (94%)
First IVF Treatment 50/54 (93%) 49/54 (91%) 99/108 (92%)
Higher Education (%) 25/54 (46%) 25/51 (49%) 50/105 (48%)
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per patient-couple ranged from 24 to 2145 during the 70 day period after their first visit 
to the website. This finding is skewed to the right (Skewness: 1.7; Kurtosis: 3.9) and has 
a median value of 431 page-views. A break-down of the use of the specific functions is 
presented in Table 2. An analysis of the number of page-views per week after the first 
visit to the website results in Figure 2. This figure shows an initial spike in page-views 
during the first week of use, which steadily increases as the treatment intensifies. After 
that, the number of page-views per week slowly declines to reach its lowest level at the 
end of the treatment-cycle at week 10. 
The questionnaires filled out by the 51 patient-couples provide an overview of the 
attitudes towards the usefulness of the available functions. Usefulness per function was 
assessed and the results are shown in Table 2. When asked about the need for further 
development, the majority of the participants indicated that there were two functions 
which required improvement: the personalized prognosis (70,8%) and the EMR (54.2%). 
Patients stated they would like to have insight into the actual calculation of their 
prognosis, as well as the option to change the assumed parameters used in this 
calculation. In regard to the EMR, the patients made it clear that, although they did not 
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Figure 2  The number of page-views per week after a patient-couples’ first 
visit to the website.
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give any specific examples, they would like to see more data presented in their medical 
record than was implemented thus far. A full overview of the perceived need for further 
development is given in Table 2. 
A number of key questions were asked about the patients’ attitudes towards the 
website as a whole (Appendix A). Results revealed that in 72% of all cases, the female 
partner used the website the most; in 20% both partners were equally active and in only 
8%, the male partner was more active. When asked about the security and privacy 
issues, 98% indicated that they felt that the website was secure enough to guarantee 
their privacy.
The patients were also asked if they would be prepared to pay for such a service if a 
fee was asked in the future. Seventy-six percent claimed they would be prepared to do 
so. The amount they were prepared to pay ranged from 10 to 200 Euro per three-month 
treatment cycle. This finding is skewed to the right (Skewness: 2.2; Kurtosis: 6.7) and 
has a median value of 35 Euro.
Discussion 
This is the first experience with a online program designed specifically to meet the 
needs of patient couples undergoing assisted reproduction treatment. By integrating 
various components, we developed a PMR that boosts patient-centeredness and 
patient participation. The results from this study show that the website developed at our 
hospital is frequently and repeatedly used in a real-life environment, and that many of 
its functions are highly appreciated by the majority of patients. The fact that 76% are 
willing to pay for this application is a good indicator for the success of this PMR. Finally, 
we can also conclude that patients use the application with a sense of safety regarding 
privacy issues and that the website is predominantly used by the female partner.
During development, a large number of core functions had to be implemented to satisfy 
the IVF patients’ needs and wishes. This large number is probably not due to specific 
properties of the IVF/ICSI treatment, but can be explained by the overall high expecta-
tions that patients who are actively using the internet have for patient-accessible 
medical records (Ross, Todd et al., 2005). 
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Our findings on the appreciation of the availability of the electronic medical record are 
consistent with prior research that promoted patient access to medical records (Ross 
and Lin, 2003) and the high patient-perceived level of security has also been reported 
in several other studies (Hassol, Walker et al., 2004;Tjora, Tran et al., 2005). The latter 
could be attributed to good communication about the implemented security measures. 
However, even though the patients felt safe when accessing their own private data, we 
feel that they are in fact unequipped to adequately estimate internet security risks. 
Therefore, maintaining a high level of security requires an ongoing effort. 
The finding that in 72% of all the cases the female partner was more active in use of this 
PRM underlines the notion that the developed PMR supports actual patient-needs. It 
corresponds to earlier observations that the female partner is more active in overall 
fertility-related internet use (Haagen, Tuil et al., 2003;Weissman, Gotlieb et al., 2000). 
This has been attributed to gender differences in the experience of infertility, the 
treatment of fertility problems, and the strategies used for coping with fertility-related 
problems (Jordan and Revenson, 1999).
Some of the data presented here might incorporate an slight overestimation; a possible 
result of the participation in the study being voluntary. Although the initial 61% response 
rate is quite reasonable for e-Health research, it is likely that patients who are not 
interested in accessing their own medical records, or who have serious privacy 
concerns, did not sign up for this study. On the other hand, none of the couples used 
these arguments in the telephone call with the secretary. In fact, the two main reasons 
for not participating were a reluctance to participate in (yet) another study, and the 
absence of a suitable personal computer with an internet connection. 
Important demographic predictors of internet use (including the level of education) are 
similar to a cross-sectional study conducted among our clinic’s population (Haagen, Tuil 
et al., 2003), which make our study representative for our target population and rules out 
distortion by these factors. The non-Dutch population is underrepresented however, 
which is probably due to language barriers as the website only supports Dutch. 
Multilingual support is an issue that needs to be addressed in the near future as this is 
an important factor in overcoming the ‘inverse information law’; i.e., access to appropriate 
information is particularly difficult for those who need it most. (Eysenbach, 2000)
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Patient-centred internet tools that are tightly integrated into clinical practice, such as the 
PMR presented in this study, are feasible and offer useful information and functions that 
are otherwise not yet available to IVF patients. However, more evidence is needed on 
the clinical benefits of PMRs (Nguyen, Carrieri-Kohlman et al., 2004). Assessments of 
outcomes such as a PMR’s influence on patient participation, patient empowerment, 
psychosocial variables (e.g., decreased anxiety or depression), and even on pregnancy 
rates are much needed. This information can be used by IVF clinics to help determine 
clear goals before implementing patient-centred internet tools. Additionally, it can aid 
them in making evidence-based choices on system design, thus improving the 
 effectiveness of their internet strategies. 3
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Appendix A  Questions assessing the website’s usage, privacy aspects, 
and financial issues (Translated from Dutch).
Who has been most active on the Digital Fertendo website?
  Male partner
  Female partner
  Both have been equally active
Having used this website, did you have the feeling that the access to your personal 
information was adequately secure?
  Yes
  No
Access to the Digital Fertendo website is currently funded by a research-project. 
In the near future, this funding may be cancelled. Are you willing to pay for such a 
service and if so, how much are you willing to pay per treatment-cycle?
  No
  Yes         ……… Euro
Appendix B  The day planner. This displays an accurate timetable of  
treatment-steps (Translated from Dutch).
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Appendix C  The personalised (above) and general prognosis (below).  
It gives an estimation of the chance for clinical pregnancy 
(positive heartbeat on ultrasound at eight weeks after embryo 
transfer) at various stages in the treatment process. The arrows 
are indicators for the qualitative prognostic factors ‘number of 
oocytes’ and ‘embryo quality’. (Translated from Dutch).
62
Patient centred care: Using online personal medical records in IVF practice
Appendix D  Screenshot of the website developed at the Radboud 
University Nijmegen Medical Centre. (Translated from Dutch) 
The bar on the left depicts the majority of the functions 
  offered by the website. The personal experiences and 
  procedure videos are embedded.
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Abstract
Hospitals and clinics develop internet strategies to emancipate and empower their 
patient population. At Radboud University Nijmegen Medical Center we developed an 
internet-based PHR that provides patients with general and personal information about 
their treatment, and that provides facilities for communication with fellow-patients and 
physicians. As not much is known about information and communication needs of IVF/
ICSI patient’s in relation to their treatment, we observed the intensity of use of this PHR 
during the various stages of the IVF treatment. We measured the numbers of pageviews 
and the number of contributions to the chatroom. Data regarding website use and 
treatment schedules were available for 51 couples. They generated 25420 pageviews 
and posted 11403 utterances. Two-way ANOVA showed that significant individual 
changes occurred in the intensity of use during the different stages of the treatment. 
During the stages where there is no contact between the patient and the clinic, patients 
make use of the website’s communication functions. This reflects the patients’ need for 
continued communication and support during the last stages of treatment, a service 
that IVF clinics traditionally cannot or do not provide.
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Hospitals and clinics are transforming from organizations focused on their own 
internal processes to externally oriented and patient-centred organizations. Achieving 
the goals of patient centred care, for example implementing shared decision making, 
will demand more from consumers and patients in terms of the empowerment and 
active participation (Bezold, 2005). Because the internet has the potential to 
emancipate and empower, healthcare providers develop internet based strategies to 
involve patients in their own treatment (Powell, Darvell et al., 2003). 
At the Radboud University Nijmegen Medical Centre, we developed an internet-based 
Personal Health Record (PHR), aimed to empower our IVF and ICSI patients (Tuil, Ten 
Hoopen et al., 2006). Using this secure non-public website, patients could access 
their own medical records and were aided in interpreting its data. Next to that, the 
website aimed at establishing a virtual community and facilitated social networking, 
both between patients and their physicians and among fellow-patients. 
More specifically, the website’s content can be divided into three groups: First, the 
website presented general information about infertility, the IVF/ICSI treatment 
process, the fertility clinic itself and it included a Frequently Asked Questions (FAQ) 
section. Secondly, the website supplied personalized information to the patients, 
mainly by enabling them to access their own medical records. Next to that, the 
website included a day planner, a personalized prognosis and all correspondence to 
other clinicians or General Practitioners was made available. Third, the website 
offered functions for computer-mediated  communication. Private (one-on-one) com-
munication was made possible by the presence of an e-mail option. A discussion 
forum (bulletin board) and a chat room facilitated public (one-to-many) communica-
tion. IVF clinicians participated in the latter two to answer the patients’ questions and, 
if necessary, correct faulty information. 
Psychosocial evaluation has not yet found significant benefits of this PHR in terms of 
perceived or objective knowledge regarding fertility treatment, emotional distress, 
and treatment satisfaction (Tuil, Verhaak et al., 2007). Nevertheless, we assume an 
intrinsic need for these kinds of internet applications because the functions offered 
by the website are intensively used and highly appreciated by the majority of patients 
(Tuil, Ten Hoopen et al., 2006). 
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An IVF treatment is a stressful period (Verhaak, Smeenk et al., 2007). As a result, IVF 
patients have a relative high information and communication need, and therefore many 
of them use the internet to find fertility related information and communicate online 
(Haagen, Tuil et al., 2003;Weissman, Gotlieb et al., 2000). However, it is not known if the 
nature of these needs is static or that patients have changing (or even evolving) 
information and communication needs during specific stages of treatment. Insight into 
this will aid to tailor (online) interventions to the specific needs of patients during the 
various stages of the IVF treatment and will thereby help fill the gap between the profes-
sional’s support and the patient’s needs. To gain this insight, we observed usage of the 
PHR (i.e. type and intensity) across several stages of the IVF/ICSI treatment. 
During the initial trial period of the website, 54 couples were allowed access to the 
website. These couples had not undergone an earlier IVF or ICSI treatment cycle in our 
hospital and were required to have internet access at their home, an obvious prerequi-
site. These patients were all treated following the long protocol: GnRH agonist was 
started on day 21 after the onset of the first menses and recombinant FSH was admi-
nistered after reaching adequate suppression.
To answer the research question, the website’s usage was monitored by automated 
logging of all requested pages. Pageviews were included in the analysis if they 
occurred within the patient’s first treatment-cycle. Besides monitoring pageviews, we 
also logged all the utterances posted to the chatroom. An utterance in chat is a 
sentence or set of sentences that a participant types and then enters into the discussion 
(Stromer-Galley and Martinson, 2004). All patients were aware of this monitoring and 
provided informed consent.
All pageviews and utterances were then categorized. This categorization was based on 
the patient couple’s current stage of treatment when viewing the page or posting the 
utterance. This was achieved by linking the data concerning pageviews and utterances 
to the patients’ treatment schedules as stored in the website’s day planner (Tuil, Ten 
Hoopen et al., 2006). The following five stages were used to categorize the pageviews 
and utterances:
 T1  Pre-treatment stage: from the onset of the first menses to the moment when the 
patient would start to use hormones (approx. 20 days).
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 T2  Hormonal stimulation: from the first use of the GnRH agonist until the oocyte 
retrieval (approx. 27 days).
 T3  Laboratory stage: from the oocyte retrieval until the embryo transfer (3 days).
 T4 Luteal stage: from the embryo transfer to the pregnancy test (approx. 14 days).
 T5  Post-treatment stage: this final stage included the three week period after the 
pregnancy test. If pregnant, until the first ultrasound (approx. 21 days).
The differences in activity during each stage was statistically analyzed using two way 
ANOVA and Tukey test for multiple comparisons (alpha = 0.05) on the number of 
pageviews per day, stratified for the content of the page; i.e., does the page provide 
generic information, patient-specific information, options for communication, or does it 
simply have a navigation function.
In total, 53 of the 54 participating patient-couples accessed the website during their IVF 
treatment. However, treatment schedules were not available for two patients, which 
reduced the sample used in this study to 51 patient-couples. These couples generated 
a total of 25,420 pageviews. 19,671 of these pages (77.4%) contained actual content, 
while 5,749 pages (22.6%) were used exclusively for navigational purposes. The 
pageviews per patient-couple ranged from 24 to 1,951 over the 70-day period after their 
first visit to the website. This finding is skewed to the right (skewness: 1.6; kurtosis: 2.9) 
and has a median value of 421 page-views.
25,154 pageviews (99%) could be linked to a corresponding treatment stage. The 
number of pageviews per treatment stage ranged from 787 views during the pre-treat-
ment stage up to 7,786 in the hormonal stimulation stage. Corrected for differences in 
stage length and the number of patients who visited the website, patients in the 
laboratory stage were most active on the website (39.3 views per visitor per day). 
Conversely, with 1.7 views per visitor per day, the patient-couples in the pre-treatment 
stage of the treatment were the least active contributors to the number of pageviews. 
The latter may be attributed to unfamiliarity with the service. Except from the pre-treat-
ment phase, more than three quarter of the patients was active on the website.
Two way ANOVA showed that significant individual changes occurred in the intensity of 
use of the website during the course of the treatment. The mean number of pageviews 
per patient-couple per treatment day started at 0.2 pages and rose from T1 to T2 with 
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1.2 pages and from T2 to T3 with 7.0 pages. Thereafter, it declined from T3 to T4 with 
6.1 pages and from stage T4 to T5 with 1.2 pages. When stratifying for the content of 
the various pages, this pattern is consistent for all types of content. The communication 
functions however display a non-significant drop in intensity after the laboratory stage. 
All this is graphically represented in Figure 1.
During the study 15,568 utterances were posted to the chatroom, 4,165 utterances 
(27%) of which were made by the clinic’s professionals (physicians, nurses, etc.). 
In total, thirty-nine patient-couples (72%) participated in the chatroom, posting the 
remaining 11,403 utterances. This resulted in a mean value of 332 utterances per 
patient-couple, which is skewed to the right (skewness: 1.89; kurtosis: 3.5) and has a 
median value of 159.
Dynamics of internet usage during the stages of in vitro fer til ization
Figure 1  Pageviews per visitor per treatment day, stratified per content-type. 
The error bars depict the 95% confidence interval. (T1=Pre-
treatment stage; T2=Hormonal stimulation; T3=Laboratory stage; 
T4=Luteal stage; T5=Post-treatment phase).
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The number of utterances per treatment stage ranged from 90 utterances during the 
pre-treatment stage to 5,163 in the post-treatment stage. Corrected for differences in 
stage length and the different number of patients contributing to the chatroom, patients 
in the laboratory stage were the most active contributors to the chatroom (17.1 
utterances per user per day). With 0.6 utterances per user per day, patients in the 
pre-treatment stage were the least active contributors to the chatroom. 
Our study shows that the intensity of use of the PHR varies significantly during the 
stages of the IVF/ICSI treatment: The number of viewed pages per day spikes during 
the laboratory stage of the treatment, and decline thereafter. This decline in pageviews 
per day is statistically significant, except for the communication functions. Moreover, 
although the intensity of online deliberation in the chatroom is also at its highest during 
the laboratory stage, it remains relatively high thereafter. Both findings support the 
patients’ need for continued communication and support during the last stages of 
treatment, a service that IVF clinics traditionally cannot or do not provide.
The IVF treatment is physically and emotionally strenuous and up to the embryo 
transfer very intensive. The monitoring of the follicle growth and the planning of the 
ovum pickup ask for intensive contact with the hospital staff. After the embryo transfer, 
the IVF treatment is more or less finished from a medical point of view. However, for 
patients, the most emotionally strenuous phase starts by waiting for the results of the 
pregnancy test (Verhaak, Smeenk et al., 2007). The use of the website reflects these 
medical and emotional aspects of the treatment: many pageviews in phases with 
extensive hospital contact and medical interference; much activity in the chatroom 
when the actual medical interference is over and patients have to deal with the 
emotional aspects of the treatment. By presenting this website with communication 
options, the hospital seems to offer patients the opportunity for support not only in 
phases with extensive medical interference, but also in the emotionally stressful waiting 
period. 
The specific time-course in activity could therefore possibly be attributed to psycholo-
gical factors. Boivin et al. measured psychological reactions during an IVF treatment 
cycle (Boivin, Andersson et al., 1998), and found that in the stage of treatment optimism 
was at its highest during the egg-retrieval and embryo transfer. This corresponds to 
stage 3 in our study, where we observed a peak in the intensity of use. Activity on the 
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website could be a way for patients to express their optimism concerning the outcome 
of the IVF treatment. On the other hand, it could also be an expression of the intensity 
of the treatment, which is also on its highest level in this phase. Additionally, Boivin et 
al. reported an increased level of distress after the laboratory stage, which could 
explain the relatively high intensity of online deliberation in the chatroom. However, 
more research is needed in order for these concepts to be positively linked. For 
example, a qualitative content analysis of what the utterances posted to the chatroom 
are about could provide this insight.
To sum things up, internet applications such as the PHR examined in this study can fill 
the gap between the patient’s needs and the support a clinic can offer. From a patient’s 
perspective, they offer a direct link to the clinic in situations where patients traditionally 
may feel unsupported. This offers relief during emotionally difficult moments, as well as 
providing a patient with direct access to the clinic’s facilities. For the healthcare 
provider, patient portals offer a way to stay in touch with their clients during the 
treatment’s course. This could enhance self-efficacy, either by educating patients or by 
communicating with them online. Involving patients in the healthcare process can 
unlock their potential as providers of support to others, which could reduce the demand 
on the hospital staff to provide similar support. 
Dynamics of internet usage during the stages of in vitro fer til ization
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Abstract
In a content analysis of chat utterances generated by IVF patients and healthcare 
 professionals was found that most chat is about the treatment itself and not about 
childlessness; 56 % discloses psychological aspects, 27% physical aspects and 17% 
social aspects of the treatment; and that accounts of both external and internal coping 
behaviors could be identified. 
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Introduction
IVF treatment is a two-month outpatient treatment and involves self-injection of 
hormonal drugs, the harvesting of eggs (ovum pick-up), fertilization in the IVF 
laboratory, embryo transfer into uterus, waiting time, pregnancy test and an ultrasound. 
IVF has considerable emotional and physical impact on patients, especially because it 
is almost always the last treatment option for couples with fertility problems. In general, 
studies indicate that despite the invasive physical aspects of IVF treatment, patients 
emphasize the emotional distress the treatment involves and appraise emotional 
aspects as more invasive than the physical ones (Verhaak, Smeenk et al., 2007). The 
waiting time between embryo transfer and pregnancy test is experienced as most 
stressful. Several risk factors for maladjustment after unsuccessful treatment have been 
identified: high levels of pre treatment distress, lack of social support and the evaluation 
of infertility in terms of feelings of helplessness and something that ruins your life 
instead of  acceptance and something that you expect to be able to deal with (Verhaak, 
Smeenk et al., 2007).
In the chat room of an interactive website developed at a fertility policlinic of a large 
University Medical Centre in The Netherlands sessions were organized in which both 
health care professionals (MD or nurse) and patient couples participated (Tuil, Ten 
Hoopen et al., 2006;Tuil, van Selm et al., 2008).
Research Questions  1) What topic do patient couples and health care professionals 
chat about?; 2) How do patient couples and health care professional appraise the IVF 
treatment in the chat?; 3) What do they say about dealing with the treatment? 
Methods and Materials
Sample The sample consisted of 20 chat sessions, representing 4042 utterances made 
by 22 patient couples and four health care professionals. The sample represents variation 
in chat group composition and treatment phase (contact authors for sampling details).
Analysis Quantitative content analysis (CA) was conducted at the level of the utterance 
(RQ 1) and qualitative CA at the level of the chat session (RQ 2 and RQ 3). This means 
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that we applied topic codes in order to categorize each utterance (RQ 1; Cohen’s 
Kappa on reliability sample of 150 utterances = .87) and developed codes about 
issues in entire chat sessions (RQ 2 and 3) by using CAQDAS Kwalitan. 
Results
With respect to RQ1 we expected to find a substantial amount of chat utterances 
dealing with the topics of both childlessness and IVF treatment, as the former is the 
main reason for undergoing an IVF treatment and the latter is the main reason for 
 participating in the website. Contrary to this expectation we found that only 2% of the 
utterances are about childlessness whereas 58 % of all utterances are about the IVF 
treatment itself (see Table 1 for subcategories). 
With respect to RQ2 our expectation that patient couples would emphasize  psychological 
aspects of the treatment was confirmed as from the codes assigned to chat sessions 
56% refers to psychological aspects, 27% to physical aspects and 17% to social 
aspects of undergoing the treatment. Chat referring to the person engaging 
 psychologically in the treatment ranges along a mental strength dimension. On the one 
hand, patients define the treatment as something that asks for motivation and discipline. 
On the other hand, patients talk about the treatment as something that requires 
emotional resilience (see Table 1 for illustrations from the chat). Chat utterances 
referring to the person engaging physically in the treatment reflect on the one hand 
patients’ active involvement in the treatment (for instance travelling long distances in 
order to visit the clinic or injecting medication into one’s own body at fixed hours), and 
on the other hand patients’ passivity of being subjected to medical treatment, enduring 
its inconvenient consequences. Appraisals of the treatment that emphasize social 
components are accounts that reflect a balancing between being receptive of support 
and advice, on the one hand, and avoiding rude reactions or disregard on the other. In 
order to address RQ3 we categorized the chat sessions in terms of how patients talked 
about dealing with the treatment in everyday life outside the chat setting. We identified 
four types of external behaviour, i.e. social activities that are observable by others. First, 
patient couples describe that they benefit from continuing everyday routines. Patient 
couples talk for instance about doing their jobs, making jokes, or remain joyful in order 
to handle the treatment. On the other hand, patient couples describe activities that 
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disrupt everyday routines. Examples vary from taking a day off from work, go shopping, 
or seek help from a social worker. A third strategy includes tailoring the treatment in 
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Table 1  Chat topics, definitions of IVF and accounts of dealing with IVF.
Topics (%1)
IVF (58)
Everyday life (15)
Comment on 
chat behaviour 
(13)
Salutations (12)
Childlessness (2)
Definitions of IVF (%2)
Psychological (56)
Discipline
Now I feel ready again. Before
I felt like not wanting all of this 
anymore: All those abdominal 
pains and nausea and then 
the failure...
Resilience
But anyhow, it failed.
Physical (27)
Activity 
I feel like a junk taking all those 
shots. 
Passivity
The embryo transfer was even 
worse than the ovum pick up.
Social (17)
Receptiveness
My colleagues morally support 
me and bear with me.
Avoidance
Do a lot of people know that 
you are in the middle of an IVF 
treatment? In our case only 
our parents and my husband’s 
superior at work know about it.
Dealing with IVF
External coping
Continuation of routines 
Work is good distraction. 
I scheduled myself for the 
entire next week. 
Disruption of routines 
Our holidays definitely were a 
proper way in order to forget 
our first unsuccessful trial.
Tailor the treatment: 
First, I took a test from [name 
druggists’]. I didn’t really trust 
it so I did another test. And 
now, in  a minute I am going to 
do one more.
Refrain from doing things
[Name] feels fine, and there
fore she does not want to join 
the chat right now.
Internal coping
Expressing optimism
We are both 32, so relatively 
young.
Backing up oneself
Until now I don’t feel anything, 
so I reckon that it didn’t work 
out.
Coming to terms
Nature takes its course now, 
and one can only hope for 
the best. All things have their 
ground I believe.
1 100% = total number of utterances (n = 4042)
2 100% = total number of definition codes (n = 246) assigned to chat sessions
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concert with one’s own temperament and needs, for instance by adapting the 
treatment’s fixed schedule to personal everyday routines. The fourth strategy reflects 
refraining from doing particular things that other patients normally would do, such as 
choosing to not taking pain medication. We identified three types of internal behaviour, 
i.e. cognitive activities aimed at reducing negative thoughts and feelings that are 
related to the treatment. A first type is expressing optimism regarding the treatment’s 
outcome such as holding on to positive exceptions, or interpreting symptoms in a 
positive way. A second strategy is backing up oneself against disappointment, 
illustrated by expressing ‘expecting the worst’ or by presenting having a child already 
as some kind of  buffer against the possibility of treatment failure. A third strategy is 
coming to terms with one’s own situation, i.e. recognizing that a wait-and-see-attitude 
is the only option.
Conclusion and discussion
First, our findings indicate that the IVF treatment itself is the most intensively discussed 
topic in the chat, compared to the topic of the threat of childlessness. Secondly, our 
findings show that central aspects of a human being (physical, psychological, and 
social aspects) are involved in the treatment reflecting its invasive character and the 
need for physical, psychological and social strengths in order to handle the treatment. 
Thirdly, we identified accounts of external versus internal coping behaviours. The 
external behaviours vary according to direction being towards or away from the 
treatment itself. The former type may contribute to a sense of being in control. 
Accordingly, the treatment itself provides patients an opportunity to control their child-
lessness, which, besides engaging in a fertility treatment as IVF, is a rather uncontrol-
lable stressor. In internal coping some of the strategies involve mental constructions by 
which patients allow themselves illusions in that explicitly (too) positive thoughts 
regarding treatment outcomes are expressed. This has been described earlier in 
literature on the benefits of denial and of illusory glow (Taylor and Brown, 1988). 
Fourthly, the chat has substantial potential with respect to reducing a lack of social 
support. The chat room itself is a social meeting place where at any time likeminded 
patients can talk about what matters most given the situation they are in. In addition, 
social aspects of undergoing the treatment are discussed. Patient couples appeared to 
discuss explicitly the risk factor of a lack of social support, and although entirely 
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speculative, this may weapon them against the risk factor’s detrimental effects. 
Furthermore, reading about how other patients deal with the treatment in everyday life 
may also be a valuable form of social support. With respect to ‘evaluating infertility’ the 
value of the chat is perhaps not fully exploited yet as most chat is about the treatment 
itself and very little about the problem of childlessness that lies behind. Our analysis 
shows that patient couples say very little about what a live without being a parent would 
mean, whereas healthcare professionals do not take up (the few) chances to talk about 
this possibility, even though the changes for a successful outcome are rather low. On 
the one hand, this may be a natural consequence of patients’ situation: being in the 
middle of the treatment and motivated to focus exclusively on that. On the other hand, 
the chat could possibly contribute more to acceptance regarding infertility if healthcare 
professionals were trained to act upon the opportunities for discussing treatment 
failure. 
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Abstract
OBjECTIVE: To study the effect of an internet-based personal health record (PHR) on 
the empowerment of IVF patients. DESIGN: Randomized clinical trial SETTING: IVF 
and ICSI patients in an academic research environment PATIENT(S): We selected 
patients who were undergoing an IVF or ICSI treatment, have an internet connection, 
and speak fluent Dutch. INTERVENTION(S): An internet-based personal health record 
that provides patients with general and personal information concerning their given 
treatment, and that also provides facilities for the communication with fellow-patients 
and physicians. MAIN OUTCOME MEASURE(S): Patient empowerment (measured as 
a multi-dimensional concept consisting of self-efficacy, actual and perceived knowledge, 
and involvement in the decision process), patient satisfaction, meaning of infertility 
problems, social support, anxiety, and depression. RESULT(S): A total of 91 female 
and 89 male participants were suitable for analysis. No significant differences were 
observed in per person change in patient empowerment. We did not find any significant 
differences regarding per person change in patient satisfaction, the meaning of 
infertility problems, social support, anxiety, and depression. CONCLUSION(S): Usage 
of the PHR did not have any effects on patient empowerment, but at the same time, the 
study did not find that the PHR had any significant adverse effects either. 
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Introduction
The internet is having a profound impact on healthcare. It has the potential to empower 
and educate patients, support decision-making, as well as enable the interaction 
between consumers and professionals (Powell, Darvell et al., 2003). Making electronic 
health records available across the internet is viewed as an important step towards 
consumer empowerment (Eysenbach and Jadad, 2001), since without adequate 
information, patients are not able to achieve sufficient levels of desired autonomy and 
self-efficacy (Charles, Gafni et al., 1997;Brock, 1991). 
At the Radboud University Nijmegen Medical Centre, we developed an internet-based 
personal health record (PHR) targeted at patients undergoing an IVF (In Vitro 
Fertilization) treatment at our hospital(Tuil, Ten Hoopen et al., 2006). These patients are 
relatively young, well-motivated, frequently use the internet (Haagen, Tuil et al., 
2003;Weissman, Gotlieb et al., 2000), and have expressed the explicit need for internet-
accessible medical records, as well as a desire to communicate with their physicians 
and fellow-patients online (Haagen, Tuil et al., 2003). Taking these positive attitudes 
towards online initiatives into account, we expected this PHR to have great potential for 
improving the empowerment of our patient population. 
Patient empowerment has been advocated for many years (Funnell, Anderson et al., 
1991) and its abilities to improve the psychosocial aspects of living with a disease are 
apparent (Anderson, Funnell et al., 1995). Nevertheless, there still are conflicting 
perceptions concerning this abstract concept, which has led to the absence of a 
generally accepted definition (Powers, 2003). In spite of this, empowerment has been 
linked to several adjoining concepts; it is often linked to self-efficacy (Feste, 
1992;Glasgow, Fisher et al., 1999;Ryles, 1999;Anderson, Funnell et al., 1991), knowledge 
about a patient’s disease and treatment (Anderson, Funnell et al., 1991;Corrigan, Faber 
et al., 1999), and a patient’s involvement in the decision process (Desbiens, Wu et al., 
1998;Saltman, 1994). To a lesser extent, empowerment is also linked to concepts such 
as locus of control, self-esteem, powerlessness, helplessness, response efficacy, and 
assertiveness (Tones, 1991). Due to this lack of a definition and adequate measures, 
most studies that involve interventions promoting empowerment measure and compare 
the clinical benefits of empowered patients, instead of measuring empowerment itself.
Nonetheless, some studies have demonstrated that empowering patients is possible in 
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terms of self-efficacy, their attitude towards, and knowledge about a disease (Wong, 
Harker et al., 2004;Anderson, Funnell et al., 1995). Moreover, a review of studies 
indicated that several interventions promoting free access to medical records did 
indeed increase empowerment (Ross and Lin, 2003). In the trials presented in this 
review, access to medical data was achieved by handing patients their physical 
medical record. However, since this same effect was not found by other studies (Lovell, 
Zander et al., 1987), the effectiveness of this approach is still disputable. 
The internet gives a new impulse to rendering medical records available to patients. It 
enables the automated distribution of medical information to entire patient populations; i.e. 
physical barriers are broken, and online medical records, adapted to the patients’ wishes 
and knowledge level, are thought to be more informative and effective in promoting patient 
empowerment than physical records (Eysenbach, 2000;Powell, Darvell et al., 2003). 
Moreover, various peer-to-peer communication technologies enable patient-physician 
and patient-to-patient interaction across the internet. These virtual communities could also 
empower patients (Demiris, 2006), although, to date, robust evidence is still lacking 
(Eysenbach, Powell et al., 2004;Demiris, 2006).However, there are a number of potential 
side-effects since extensive preparatory information can negatively influence a patients 
response to an IVF treatment (Takefman JE, Brender W et al., 1990). 
The PHR developed at our centre is frequently and intensively used in a real-life setting 
and provides many functions, which, from a patient’s perspective, could be very useful 
(Tuil, Ten Hoopen et al., 2006). When looking beyond reported usefulness, however, the 
question central to this study is whether this system is able to increase patient 
empowerment; i.e. if it increases self-efficacy, knowledge about the treatment, and a 
patient’s involvement in the decision process. In addition, this study investigates if the 
PHR negatively influences the emotional response to the treatment.
Materials and Methods
The PHR developed at our centre
We developed a website with the purpose of giving IVF patients access to their medical 
records. The website aids them in interpreting the medical data, and also enables 
online communication between patients and their physicians (Tuil, Ten Hoopen et al., 
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2006). The website used Public Key Infrastructure (PKI) to secure access and data 
transfer across the internet, and logging on required a username and password 
combination. 
The website’s content can be divided into three functional groups: 
First, the website presents general information about infertility and the IVF treatment, as 
well as providing detailed information about the fertility clinic. Moreover, the website 
functions as a portal to other internet resources. This information was not available via 
the hospital’s general purpose website and accessing it required logging on.
Secondly, it provides patients with personalized information, mainly by giving the 
patients access to their own medical records. They were able to view all digital available 
information concerning their IVF/ICSI treatment. Data entry by patients was not 
implemented. All personalized information is accompanied by tailored, context-sensi-
tive clarifications. Furthermore, to simplify browsing, all information is grouped into 
logical containers, derived from key elements in the treatment protocol. 
Third, the website offers a number of communication options, including e-mail facilities, 
a discussion forum (bulletin board), and a chat room. Physicians actively participated 
in the latter two to moderate the discussions, to answer the patients’ questions, and 
correct faulty information.
By integrating these various components into one website, we developed an internet-
based PHR founded on the principles of patient-centeredness and patient- participation. 
The website developed is frequently used, resulting in a median number of page views 
of 431 during the first 70 days of use. Furthermore, many of its functions are highly 
appreciated by the majority of patients (Tuil, Ten Hoopen et al., 2006). 
A screenshot is available in Figure 1.
 
Evaluation of the PHR
To answer the question central to this research, namely whether the PHR can boost 
patient empowerment, we set up a randomized clinical trial. The research population 
consisted of patient-couples who were undergoing an IVF or ICSI treatment at our 
hospital. To obtain a homogenous and unbiased research population, this treatment 
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had to be performed using standardized hormonal stimulation techniques, and the 
participants were not to have undergone an earlier IVF or ICSI treatment at our hospital. 
Furthermore, all participants had to be at least 18 years old, own a personal computer 
with internet access, and – since the website is in Dutch – the participants had to be 
fluent in Dutch. 
All patients scheduled for their first IVF / ICSI treatment cycle between January 2004 
and July 2004 were informed about the study through an information leaflet that had 
been added to the regular patient information package. The informed consent form was 
attached to the information leaflet, and when a patient called the secretary a few weeks 
later to inform the clinic that her menstrual period had begun, she was reminded to fill 
it out. Everyone who had signed and returned their informed consent form was 
randomized, which means that, based on the order in which the forms were received, 
each patient was alternately allocated to either the research or control group by an 
investigator who did not know the patients. Only the research group was granted 
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Figure 1  Screenshot of the website developed at the Radboud University 
Nijmegen Medical Center. (Translated from Dutch) The bar on the 
left depicts the majority of the functions offered by the website.
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access to the PHR, while the control group was not granted access to the system and 
was not given any alternate incentive to continue their participation in the study. 
Double-blinded evaluations are unfortunately not applicable to these types of 
 interventions, but to minimize potential Hawthorne-effects, the treating physicians were 
discouraged from discussing the website with their patients. 
Both male and female partners were asked to fill out a written questionnaire at the start 
and at the end of their first treatment cycle. The main outcome measure of this 
 questionnaire was patient empowerment, which, in the absence of a generally accepted 
measurement-scale for this variable, was measured as a multi-dimensional concept 
composed of self-efficacy, actual and perceived knowledge, and patients’ involvement 
in the decision process. Self-efficacy was measured using the General Self-Efficacy 
Scale (Schwarzer and Jerusalem, 1995), as well as an IVF specific self-efficacy measure. 
The patients’ objective knowledge about the IVF treatment was assessed using the sum 
score of ten multiple-choice questions concerning ten key-moments in an IVF treatment. 
These questions are available in appendix A. Furthermore, the Visual Analogue Scale 
(VAS) was utilized to measure their subjective knowledge level regarding the same ten 
key-moments, and again their averaged score was used for analysis. Finally, a patient’s 
involvement in the decision process was measured using three items of the 
 Problem-Solving Decision-Making Scale (Deber, Kraetschmer et al., 1996).
In order to measure possible side-effects of the website, we also measured other 
outcome variables besides patient empowerment. These secondary outcome measures 
were: patient satisfaction, measured by the Patient Satisfaction Questionnaire (Grogan, 
Conner et al., 2000); the meaning of fertility problems, established using the Illness 
Cognition Questionnaire (Evers, Kraaimaat et al., 2001;Verhaak, Smeenk et al., 2005), 
which resulted in subscales for helplessness and acceptance; social support, assessed 
through the Inventory for Social Support (Van Dam-Baggen and Kraaimaat, 1992); state 
anxiety, measured using the State-Trait Anxiety Inventory (Spielberger, Gorsuch et al., 
1970;Van Der Ploeg, Defares et al., 1980); and finally, depression, which we measured 
through the Beck Depression Index for Primary Care (Beck, Guth et al., 1997). 
Aside from the primary and secondary outcome measures, interfering variables were 
also taken into account. Subsequently, a patient’s coping style was measured using the 
COPE (Carver, Scheier et al., 1989), we observed patients’ usage of their online medical 
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records (by counting page views), we used a six-item questionnaire to determine other 
infertility-related internet-use, and lastly, we determined the patients’ treatment-outcome.
Statistical analysis was carried out using repeated measures MANOVA to determine the 
effect of the PHR on the multi-dimensional concept of patient empowerment. The mean 
difference in the effect between the two groups is expressed as the Hotelling-Lawley 
trace. Repeated measures ANOVA was used to determine the effect on its individual 
constituting variables and for the assessment of the effects on the other outcome 
variables. Male and female participants were analyzed separately.
Results
During the inclusion period, 199 patient couples were scheduled for their first IVF/ICSI 
treatment cycle at our hospital and were given the information leaflet. 122 of these 199 
eligible patient-couples (61%) signed and returned the informed consent form. Twenty of 
these couples (16%) did not fill out the first (pretest) questionnaire and were thus 
excluded from the trial, which resulted in a total of 102 patient-couples enrolled in the 
study. Due to treatment-stress (n=2) or spontaneous pregnancy (n=1), three couples 
were excluded, while eight female and ten male participants did not fill out the second 
(posttest) questionnaire. This left 91 female and 89 male participants suitable for analysis 
(research group: 51 male and female participants; control group: 40 female and 38 male 
participants). An overview of enrolment and study-completion is shown in Figure 2.
There were no significant differences among the groups in demographics (Table 1) and 
base-levels of the various outcome measures (Table 2 & Table 3). Also no significant 
differences in ongoing pregnancies were observed. (31% in the research group and 
23% in the control group; p = 0.33) Data on non-responders and drop-outs are not 
available.
MANOVA with repeated measures was performed to test for differences between the 
research- en control-group in per person change in patient empowerment. This 
analysis showed no significant interaction effect (group by time) on the combined 
dimensions of patient empowerment (general self-efficacy, IVF specific self-efficacy, 
subjective knowledge, objective knowledge, and involvement in the decision process): 
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Figure 2  Overview of participating patients.
Research group
61 male
61 female
Control group
61 male
61 female
Access to the website
54 male
54 female
Filled out questionnaire
51 male
51 female
Eligible patients
199 male
199 female
Informed consent
122 male
122 female
Table 1  Demographics.
  Male  Female 
  Research Control Research Control
Average Age (SD) 36.04 (5.6) 36.92 (5,8) 32.85 (3.8) 32.56 (3.1)
Dutch Nationality (%) 54/54 (100%) 46/48 (96%) 51/54 (94%) 44/48 (92%)
Paid Work (%) 51/53 (96%) 44/48 (92%) 50/54 (93%) 41/48 (85%)
First IVF Treatment 50/54 (93%) 43/48 (90%) 49/54 (91%) 42/48 (88%)
Higher Education (%) 25/54 (46%) 23/47 (49%) 25/51 (49%) 19/47 (40%)
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Hotelling-Lawley trace = ,025; F5,160 = ,387; P= ,857 for female participants; Hotelling-
Lawley trace = ,009; F5,160 = ,145; P= ,981 for male participants. Moreover, univariate 
analysis (using repeated measures ANOVA) of the individual constituting factors of 
patient empowerment did not show significant differences in per person changes 
between the two groups (Table 2). 
Furthermore, repeated measures ANOVA carried out on the secondary outcome 
measures (patient satisfaction, meaning of infertility, social support, anxiety, and 
depression) did not show significant differences in per person change in these 
variables (Table 3).
We ruled out any interfering effects by stratifying for a patient’s coping style, their usage 
of the website, other infertility-related internet-use, and their treatment-outcome.
Discussion
The interactive online medical record (PHR) did not result in significant changes in 
patient empowerment, measured either as a multi-dimensional concept or as its 
individual constituting factors. Although the PHR was frequently used, and its users 
were satisfied with the functions offered by the website (Tuil, Ten Hoopen et al., 2006), 
we found no increase in patient satisfaction regarding the delivered care. Furthermore, 
this study did not show any significant effects of the use of the PHR on the meaning of 
infertility problems, social support, anxiety, and depression. 
This insignificant increase in self-efficacy has also been found in other studies that 
provided an electronic PHR (Ross, Moore et al., 2004), or which promoted access to a 
patient’s paper medical records (Lovell, Zander et al., 1987). It contrasts, however, with 
two studies in which the paper version of the medical record was made accessible, and 
which did find an increase in self-efficacy (Elbourne, Richardson et al., 1987;Homer, 
Davis et al., 1999). Moreover, the insignificant increase in knowledge was also found by 
others (Stevens, Stagg et al., 1977;Elbourne, Richardson et al., 1987;McFarlane, 
Bowman et al., 1980), whereas again other studies demonstrated significant improve-
ments in recall and understanding (Lovell, Zander et al., 1987;Bronson and O'Meara, 
1986;Bronson, Costanza et al., 1986). 
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Concerning overall patient satisfaction, our results are in line with previous studies, 
where paper-based records were made available to the patients (Stevens, Stagg et al., 
1977;Lovell, Zander et al., 1987;Elbourne, Richardson et al., 1987;Homer, Davis et al., 
1999). In one electronic PHR intervention study, however, the investigators observed a 
trend towards an improvements in satisfaction regarding the doctor-patient relationship 
(Ross, Moore et al., 2004). We found no adverse psychosocial effects such as increased 
levels of anxiety or depression, which is consistent with the results of other, paper-
based, PHR interventions (Ross and Lin, 2003). 
The expected effect of increased patient empowerment could not be proven in this study. 
One may argue that this could be due to our sample-size, and the subsequent limited power 
of prediction. However, for self-efficacy, which is a key component of our study, our design 
allowed a power of 80% to detect differences in the increase in means of 0.226 between the 
two groups. This difference falls in the lower range of differences from literature (Anderson, 
Funnell et al., 1995;Wong, Harker et al., 2004), after adjusting for differences in scales used. 
Although these studies are not quite comparable to our study in terms of patient population 
and study-design, they are indicative for what might be clinically relevant.
A second explanation could be that the definition of empowerment as a multi- dimensional 
concept that is made up of self-efficacy, knowledge, and involvement is not suitable for 
empowerment research in this field. Several alternative concepts are available for 
 incorporation into the definition (concepts such as locus of control, self-esteem, power-
lessness, helplessness, response efficacy, and assertiveness) (Tones, 1991), but 
further research is necessary to examine and explicate the relationship between these 
concepts and patient empowerment.
A third explanation could be that the patient population at our infertility clinic is already 
relatively empowered. Since the website was an addition to, instead of a substitution of, 
usual care, the supplemental effect of the website might be only fractional, and 
therefore not detectable in this study. This notion is supported by the fact that the 
research population used in this study scored above average (i.e., 3,1 (Scholz, 
Gutiérrez-Doña et al., 2002)) on the General Self-Efficacy Scale during the pretest and 
by the fact that we did not find a significant increase in either group for subjective and 
objective knowledge. Unfortunately, we were unable to retrieve any standards from 
existing literature to be used for the other components of patient empowerment. 
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A fourth and final explanation could be that IVF is a highly protocolized treatment in 
which the majority of decisions lie with the clinician, while the patients only have a few 
trivial choices to make. Achieving empowerment in IVF patients could therefore be a 
difficult task that requires more from an IVF clinic than the implementation of a patient-
centred website, i.e., it might mean that the IVF treatment protocol needs to be 
completely redesigned from a patient’s point of view. This new protocol would give 
patients explicit choices, and would redefine IVF clinicians as active information 
bookers, whose main purpose is to provide patient with the information which enables 
patients to make these choices. Interactive PHRs, such as the one investigated in this 
study could then play an important role in the latter.
Although the often theorized and much touted benefits of consumer access to medical 
records are still to be proven, efforts are being made to routinely and automatically 
supply a clinic’s entire population with personalized medical information. However, care 
providers should not bank on the reported usefulness and user satisfaction alone, 
since these factors are mere intermediates, and, as shown by this study, they are no 
guarantee for unambiguous clinical benefits. If a clinic wishes to implement a PHR, this 
will require clear goals, ambitions and business plans. In addition, implementation 
requires solid scientific evaluation to verify whether these goals are being met as well 
as the publication of the results of this evaluation. Evidence regarding the effectiveness 
of PHRs is much needed to help determine appropriate goals when implementing 
patient-centred internet tools. Additionally, evaluating the usefulness of PHRs can aid 
IVF clinics in making evidence-based choices regarding system design, thus improving 
the effectiveness of their internet strategies.
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Appendix A  Actual knowledge.
With the following questions we want to examine what you know concerning an IVF or ICSI  
treatment. Based on your answers we can examine which information we did not communicate 
effectively. Please answer all questions. It does not matter if you are not certain. Please give  
the answer which you think is best. 
1. How high is the pregnancy chance for a woman of 35 years or above who undergoes 
 IVF treatment?
  The pregnancy chance is the same as that of a woman of 24 years old
  The pregnancy chance is 25% lower than that of a woman of 24 years old
  The pregnancy chance is 50% lower than that of a woman of 24 years old
  The pregnancy chance is 75% lower than that of a woman of 24 years old
2. How high is the chance of a miscarriage with an IVF treatment in comparison to a 
 spontaneous pregnancy?
  The chance of a miscarriage with IVF is larger than with a spontaneous pregnancy
  The chance of a miscarriage with IVF is equal to that of a spontaneous pregnancy
  The chance of a miscarriage with IVF is smaller than with a spontaneous pregnancy 
3. Which of the following symptoms does not indicate overstimulation?
  Nausea
  Painful breasts
  Enlarged belly
  Retain liquids
4. During the preparatory cycle we recommend contraceptives. Do you know why this is?
  Because then the chance exists on congenital abnormalities
  Because then the eggs can come loose
  Because then fertilization can occur with several eggs at the same time
  Because then the man has less semen when it is needed for fertilization
5. Under which circumstances can't we proceed with the oocyte pickup?
  If no menstruation has occurred
  If there are insufficient oocytes visible on the echo
  If there are indications for a raised risk of infection
  If pain reduction does not work effectively
6. Of how many cells does an embryo consist when is it transferred?
  One cell, but sometimes two is also possible
  Normally 8, but it varies between 3 and 15 cells
  At least 16. More is also possible as long as it fits through the catheter.
  More than 32, because only then the embryo is visible
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7. With which hormone the maturation of the oocytes is stimulated?
  Decapeptyl
  Folic acid
  Pregnyl
  Progestan
  Puregon
8. Why is a FSH test done during the preliminary stage of the treatment?
  To estimate the chance on pregnancy
  To calculate the dosage of certain medicines
  Both answers above are correct
  None of the answers above are correct 
9. What is the difference between ICSI treatment and a IVF treatment?
  With IVF more stimulation is given, as a result of which more oocytes mature.
  With IVF no processing of the semen takes place
  With ICSI the fertilization takes place in the laboratory.
  For ICSI the quality of the semen is less important than for IVF
10. How many embryo’s are transferred during the embryo transfer?
  Always one, to prevent multiple pregnancies
  Always two embryos
  Depending on a choice by the patient and doctor, one or two embryos
  All fertilised embryo are transferred, so that the chance on pregnancy is highest
W.S. Tuil
C.M. Verhaak
P.F. de Vries Robbé
J.A.M. Kremer
Human Reproduction 2008 July 25 [Epub ahead of print]
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Abstract
BACKGROUND: The internet introduces new ways to deal with stress. However, it is 
unclear how its resources are used in everyday life. Using a web-based Personal Health 
Record (PHR) we observed the patient’s online behaviour and linked this to distress, 
theories on dealing with stress and demographics. METHODS: Between 2004 and 
2007 all viewed web-pages were logged and categorised into fourteen content types. 
Behavioural styles were elicited using factor analysis. These behavioural styles were 
subsequently correlated to data on demographics, coping mechanisms and distress 
from the female partner of the first 53 patient couples that used the PHR. RESULTS: 
1150 patient couples viewed 588887 web pages during their first treatment cycle. 
Factor analysis elicited three online behavioural styles explaining 66.9% of all variance 
in usage of the website: An ‘individual information style’, a ‘generic information style’ 
and a ‘communication style’. The ‘individual information style’ correlated negatively to 
having paid employment (Spearman = -0.364, P=0.007) and emotional coping 
mechanisms (Spearman = -0.305, P=0.028). The ‘communication style’ correlated 
positively to having paid employment (Spearman = 0.318, P=0.021) and anxiety 
(Spearman = 0.381, P=0.005). CONCLUSIONS: IVF patients show three types of online 
behaviour. Only limited correlations exist between these styles and demographics, 
coping mechanisms or distress. When planning a website or portal for IVF patients, 
content should be adopted accordingly.
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Introduction
An IVF treatment is a stressful period for many patients, which often results in increased 
depression and anxiety for the female partner after an unsuccessful treatment attempt 
(Verhaak, Smeenk et al., 2007). Patients exhibit various coping mechanisms to deal 
with this stressful event (Peterson, Newton et al., 2006). 
The internet introduces a new toolset for patients to deal with the problems in everyday 
life, including healthcare issues. It offers a vast resource for medical information, 
knowledge, and decision aids (Eysenbach, 2000). Next to that, the internet facilitates 
peer to peer interaction via electronic support groups and virtual communities 
(Wellman, 1997). Various studies have shown that these contingencies are indeed used 
by a substantial portion of patients throughout the medical domain either to obtain 
information regarding healthcare issues, or to communicate online about these issues 
(Hellawell, Turner et al., 2000;Metz, Devine et al., 2003;Ikemba, Kozinetz et al., 2002). 
More specifically, the use of the internet for fertility related searches in the IVF patient 
population is estimated at 42% to 54% (Haagen, Tuil et al., 2003;Weissman, Gotlieb et 
al., 2000), which may well have increased over the recent years. These figures show 
that the internet has become an important outlet for patients facing infertility.
In the non-medical domain it is proposed that demographics do not predict online 
behaviour, but that lifestyle factors indicating a ‘wired’ lifestyle play a more dominant 
role (Bellman, Gerald et al., 1999). Other factors like the time to first internet use, 
location of use and the type of applications used are also proposed as predictors of 
the frequency of internet usage (Emmanouilides and Hammond, 2000).
The effect of health related internet use on emotional adjustment to health problems is 
not clear. Previous studies indicate that patients differ in the amount of information they 
need and in the need to participate in treatment decisions. It is suggested that 
information delivery should be adjusted to the individual needs of the patient and to the 
patient’s individual coping mechanisms (Miller and Mangan, 1983;Timmermans, van 
Zuuren et al., 2007). Some patients tend to monitor health related information, and 
providing information to those patients is suggested to be beneficial for their emotional 
adjustment. Other patients, however, tend to avoid information. Those patients seem to 
adjust better by avoiding possible threatening health related information. The internet 
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could provide patients the opportunity to confront themselves with as much information 
as they need, they are able to fully control the information supply by surfing or not 
surfing to specific sites. On the other hand, a patient centred internet based program 
could probably seduce patients to look for information, to confront themselves with 
information they would avoid in other media and that might elicit distress. 
To date, no studies have observed the actual online behaviour of patients facing infertility 
or have identified factors that might explain or influence this behaviour. Unfortunately, 
current studies are limited to self-reports of overall internet usage. For example, one study 
in the IVF patient population reported ethnic background and annual household income 
to be significant predictors of overall internet use (Haagen, Tuil et al., 2003). 
At Radboud University Nijmegen Medical Centre, we developed in 2003 an internet-
based Personal Health Record (PHR) that encompasses many of the online services 
provided across the internet (Eysenbach, 2000). We have shown that this website is 
used by the majority of our patient population and that our patient couples value the 
functions it offers (Tuil, Ten Hoopen et al., 2006). Moreover, we have shown that the 
website does not cause distress, but clear clinical benefits could not yet be demonstra-
ted (Tuil, Verhaak et al., 2007). After an initial pilot phase, the website was adopted into 
routine care and was no longer treated as a novelty service. By logging all the couples’ 
behaviour, the website was a unique tool to unobtrusively monitor the patient couples 
online behaviour.
The primary objective of this study was to explore the online behaviour of patient 
couples on the PHR website and to elicit behavioural styles that explain the variance in 
this behaviour. A secondary objective was to correlate these behavioural styles to a 
limited set of demographic characteristics, individual coping mechanisms, anxiety and 
depression collected for the female partner. The female partner was focus of the study 
because previous studies in our clinic indicate that men did not show significant 
emotional responses to the IVF treatment irrespective of its outcome (Verhaak, Smeenk 
et al., 2005). 
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Materials & Methods
The interactive website developed at Radboud University Nijmegen Medical Centre 
offers a wide range of functions: Patient couples were given access to all necessary 
medical information and were aided in interpreting this information. Next to that, the 
website aimed at establishing a virtual community and facilitated social networking 
both among patients and between patients and their physician. The website’s content 
was divided over a total of fourteen content types, as shown in Table 1.
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Table 1  The usage of the Personal Health Record developed at Radboud 
University Nijmegen Medical Centre in terms of the number 
 pageviews per type of content during the patients first IVF/ICSI 
 treatment cycle. (n=1150 patient couples).
Content Type Pageviews 1 Average 2 Mean 3 St Dev 4 
Forum viewing 366 175 318.4 44 632.1
Treatment information 60 838 52.9 42 46.2
Medical records 43 513 37.8 29 36.0
Day planner 25 453 22.1 7 34.0
Chatroom 22 155 19.3 2 57.9
Personalised prognosis 18 860 16.4 13 14.2
Downloadable documents 11 984 10.4 8 11.0
Forum posting 11 774 10.2 0 26.7
Hospital information 9 424 8.2 4 11.3
FAQ 7 917 6.9 5 7.4
General information 7 380 6.4 4 7.8
External hyperlinks 1 211 1.1 0 1.8
Literature 1 209 1.1 1 1.4
Website help 994 0.9 0 1.4
Total 588 887 512.1 191 801.3
1 The total number of pageviews per contenttype
2 The average number of pageviews per contenttype per patient
3 The mean number of pageviews per contenttype per patient
4 The standard deviation for the average number of pageviews per contenttype per patient
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Between January 2004 and December 2007 the website was used by 1150 patient 
couples. They all provided informed consent stating that their behaviour on the website 
was monitored and that these data could be used for scientific purposes. During that 
time all page views were logged. For each viewed page, the name of the website’s user, 
the date and time the page was requested, and the name of the requested page were 
automatically logged and stored in the database. A patient couple was identified as a 
single user. As a result, data on usage cannot discriminate between the female and the 
male partner. Based on the name of the requested page, the page views were 
categorized into the fourteen types of content (see Table 1). Pages used solely for 
navigation (i.e. having no actual content) were excluded from further analysis. Page 
views were included in the analysis if they occurred within a 70-day timeframe after a 
patient couples’ first visit to the website. This corresponded to the patient couples’ first 
IVF/ICSI treatment-cycle, accounting for a two-week time-lag in which the patient 
couples were not yet online, a fact which can be mainly attributed to administrative 
procedures. 
To gather data on demographics, individual coping mechanisms, distress in terms of 
anxiety, and depression, the female partner of the first 53 patient couples who visited 
the website filled out a detailed written questionnaire. These 53 patient couples were 
the users of the website during the pilot phase of the project in 2004. The demograp-
hics variables in this survey were: age, nationality, employment, education level, 
household income, and previous experience with IVF/ISCI treatments. Coping 
mechanisms were determined by the COPE (Carver, Scheier et al., 1989). Four different 
coping mechanisms were assessed: active coping (including planning, suppression of 
competing activities, restraint coping); sharing emotions (including seeking emotional 
support, venting emotions); cognitive reinterpretation (including positive reinterpretati-
on and growth, acceptance and behavioural disengagement) and denial (including 
mental disengagement). Furthermore, depression was measured through the Beck 
Depression Index for Primary Care (Beck, Guth et al., 1997) and finally, state anxiety 
was measured using the State-Trait Anxiety Inventory (Spielberger, Gorsuch et al., 
1970;Van Der Ploeg, Defares et al., 1980).
Factor analysis
To elicit the behavioural styles explaining the variance of usage on the website, the data 
on pageviews first had to be aggregated. This resulted in the number of pageviews per 
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patient couple for the fourteen types of content. Therefore, the aggregated data 
consisted of fourteen variables per patient couple representing the website usage of 
that couple. The number of variables had to be reduced to elicit meaningful behavioural 
styles. We used factor analysis to accomplish this. Factor analysis is a statistical 
method used to explain variability among observed variables in terms of fewer 
unobserved variables. These fewer variables are called factors. We performed factor 
analysis using principal axis factoring as the extraction method. This method was also 
used by Zhou et al. in a similar context: they used this method to identify latent factors, 
which were used to generate aggregated user profiles for providing personalized 
recommendations. They have shown that this method is better at producing user 
profiles than factor analysis using principal component analysis or clustering methods 
(Zhou, Jin et al., 2004). 
The Kaiser–Meyer–Olkin test and Bartlett test of Sphericity were undertaken. These 
tests are used to establish the adequacy of the item correlation matrix upon which 
factor analysis is based. Extraction of factors was based upon Kaiser’s criterion for 
Eigenvalues of equal to or greater than unity.
To simplify the interpretation of the factors, varimax rotation with Kaiser Normalization 
was used. Furthermore, regression scores were saved for the factors that resulted from 
the factor analysis. These factor scores are new variables that refer to a subset of the 
14 content types representing online behaviour. Patient couples having a factor score 
above average were said to exhibit this behaviour. Based on this, the prevalence of the 
behaviours was calculated. The dominant behaviour was also determined. This was the 
behaviour having the highest score for that particular patient couple.
The regression scores for the latent factors were correlated to data from questionnaires 
filled out by the female partner of the first 53 patient couples that visited the website 
during the pilot phase in 2004. 
Results 
The 1150 patient couples who visited the website viewed a total of 1781873 pages. 
756050 of those were during their first treatment cycle. 167163 of these pages (22%) 
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were exclusively used for navigational purposes and excluded in the analysis. 
The remaining 588887 pages (78%) had actual content and were used in the factor 
analysis. An overview of the types of pages and the number of pageviews is available 
in Table 1. 
The Kaiser–Meyer–Olkin coefficient for this dataset was 0.916 and the Bartlett test of 
Sphericity was statistically significant (χ2 = 14323.602, d.f. = 91, P< 0.0001) indicating 
that factor analysis can be carried out.
Factor analysis required eleven iterations and resulted in three factors explaining 66.9% 
of all variance. These three latent factors can be viewed as three types of online 
behaviour. The correlations between the fourteen page types and the three behavioural 
styles resulting from the factor analysis are available in Table 2. The first behavioural 
style accounted for 29.5% of all variation. It correlated to pages containing the individual 
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Table 2  Correlations after the varimax rotation between the three 
 behavioural styles that were elicited using factor analysis and  
the fourteen types of content of the website. This table is also  
called the ‘Factor matrix’.
Content Type
 Individual  Generic  Communication 
   information style information style style
Medical records 0.89 0.23 0.30
Treatment information 0.89 0.30 0.30
Personalised prognosis 0.80 0.31 0.22
FAQ 0.67 0.40 0.12
Downloadable documents 0.67 0.39 0.29
Day planner 0.46 0.41 0.23
Literature 0.20 0.71 0.17
General information 0.45 0.62 0.23
External links 0.25 0.62 0.17
Website help 0.20 0.61 0.13
Hospital information 0.48 0.60 0.23
Bulletin board (viewing) 0.38 0.24 0.86
Bulletin board (posting) 0.14 0.14 0.83
Chatroom 0.24 0.25 0.62
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information of the patient couples and is therefore called the ‘Individual information 
style’. The page types this style correlated to were the day planner, the individual 
medical records, the downloadable files, and the personalized prognosis. However, the 
‘individual information style’ correlated also to the generic pages with frequently asked 
questions and treatment information, which were context-sensitive pages aiding in the 
interpretation of the medical record. (i.e. these pages contained general information, 
but were only available through hyperlinks in the medical record) The second 
behavioural style accounted for 20.3% of the variation and correlated to pages 
containing generic information that was not context sensitive. Therefore this style is 
called the ‘generic information style’. The style correlated to information concerning the 
IVF/ICSI treatment and our hospital, hyperlinks to external websites, recommended 
literature, and help on how to use the website. The third behavioural style accounted for 
17.2% of all variance and correlated to the communication functions of the website, i.e. 
the posting to and viewing of the discussion forum, the email facilities, and the 
chatroom. This behavioural style is called the ‘communication style’.
The ‘individual information style’ was prevalent in 471 of all patients (41.0%), the 
‘generic information style’ in 426 patients (37.0%) and the ‘communication style’ in 250 
patient couples (21.7%). The prevalence of the different combinations of online 
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Table 3 Prevalence of the (combination of) behavioural styles.
   Combinations of styles 
   Individual Generic information Communication n (%)
   information style style style
None of the styles    411 (35.7%)
One of the styles    195 (17.0%)
      156 (13.6%)
      52 (4.5%)
Two of the styles    138 (12.0%)
      66 (5.7%)
      60 (5.2%)
All three styles    72 (6.3%)
  having the behavioural style
  not having the behavioural style
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behavioural styles is shown in Table 3. The ‘individual information style’ was the 
dominant style in 33.2% of all patient couples; the ‘generic information style’ in 29.0% 
and the ‘communication style’ in 37.8%. 
Correlation to the demographic data revealed a negative correlation between the 
’individual information style’ and having paid employment (Spearman = -0.364; p = 
0.007). For the ‘communication style’ there was a positive correlation with paid 
employment (Spearman = 0.318; p=0.021). No other demographic variables correlated 
significantly. An overview is available in Table 4. Regarding the correlation with coping 
mechanisms, the ‘individual information style’ correlated negatively with emotional 
coping mechanisms (Spearman = -0.305; p = 0.028) indicating a negative relationship 
between sharing emotions and seeking individualist information on the website. In 
addition, the different online behavioural styles were not related significantly to 
depression. However a trend could be observed for a relationship between depression 
and both the ‘individual information style’ (Spearman = -0.234; p=0.092) as well as the 
‘generic information style’ (Spearman = 0.237; p=0.088). Moreover, the ‘communica-
tion style’ did correlate significantly to anxiety at the start of the IVF treatment 
(Spearman = 0.381; p=0.005). An overview of these correlations is also available in 
Table 4.
Discussion 
We could detect three online behavioural styles in IVF patient couples: An ‘individual 
information style’, a ‘generic information style’ and a ‘communication style’. There are 
only a limited number of correlations between these styles and demographics or 
coping mechanisms: Patients having paid employment are significantly less attracted 
to individual information and significantly more to communication functions. Patients 
who exhibit the coping mechanism of sharing of emotions show less attraction to 
individual information. Although only a trend was observed, patients with a more 
depressive mood seem less likely to look for information concerning their own treatment 
and more likely to use the website to find generic information concerning the IVF 
treatment. A longitudinal study would explain this relationship in more detail. The 
positive relationship between anxiety at the start of the treatment and the ‘communica-
tion style’ suggest that more anxious patients are more likely to use the bulletin board 
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(which provides asynchronous web communication) and the chatroom (for synchronous 
web communication) functions of the website. It is possible that they communicate on 
the website as a way to relieve their anxiety. In a larger sample size, it would have been 
possible to investigate possible interaction effects between online behavioural style, 
coping mechanisms and anxiety and depression. 
The lack of correlation between the behavioural styles and the demographic variables 
‘household income’ and ‘ethnic background’ is notable. In previous research by 
Haagen et. al. (Haagen, Tuil et al., 2003) both variables were significant predictors of 
overall internet usage, whereas in the present study they are not. This can be attributed 
to differences in both study populations. In contrast to our earlier observation, all par-
ticipants in the present study had access to the internet.
Thirty-seven percent of the patient population does not exhibit any of the three styles. 
This subgroup can be characterised as the non-users: They have signed up for the 
website, but have only used it on limited occasions. There are three explanations for 
this: Firstly, this subpopulation has no need for online support during the IVF/ICSI 
treatment. Second, this subpopulation does not have the opportunity to use the 
website, e.g. due to lack of time. Thirdly, the content of the patient portal does not yet 
suit the needs of this subpopulation. If the latter is the case, this would be an incentive 
to add more content to the patient portal. However, during three years of operation, we 
did not get any indications of missing content. 
The data resulting in the three types of online behaviour were gathered for patient 
couples. We assumed that when using the website, patient couples would share their 
logon credentials out of convenience. In order to reduce the complexity of the logon 
procedure of the PHR, we only supplied one set of login credentials to the female and 
the male partner. Undoubtedly, there are gender differences in usage between partners 
of the patient couple. These gender differences have been observed for the participa-
tion in online communities (Ginossar, 2008) and also on coping mechanisms for 
patients facing infertility (Peterson, Newton et al., 2006). However, due to the fact that 
female and male participant shared their logon credentials, this distinction could not be 
made in our analysis. Results from a previous study however revealed that in 72% of all 
cases, the female partner used the website the most; in 20% the partners were equally 
active and in only 8%, the male partner was more active (Tuil, Ten Hoopen et al., 2006). 
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Therefore the results from the present study probably predominantly apply to the 
female partner of the IVF patient couple.
Next to that, the three behavioural styles are based on aggregated data of the pages 
viewed over a three month period. The usage of the website fluctuates over this period 
(Tuil, van Selm et al., 2008) and therefore the expression of the three styles probably is 
not constant. This study however cannot give insight into the relationship between time 
course and expression of the styles.
Lastly, it is debatable whether the correlations between the behavioural styles on the 
one hand and demographics, coping mechanisms, anxiety and depression on the 
other, have enough statistical power. This analysis was done based on data from a 
subpopulation of 53 female patients who used the website during its pilot phase in 
2004. This is a relatively small population, which results in relatively low statistical 
power. However, for the statistically significant correlations found in this study, the 
statistical power (alpha = .05, two-tail) lies between 0.60 (for the relationship between 
sharing emotions and the ‘individual information style’) and 0.81 (for the relationship 
between anxiety at the start of treatment and the ‘communication style’). Although a 
power of 0.60 may be on the low side, a power of 0.81 is quite adequate.
The three styles could of course be used as a profile to base website personalization on. 
More importantly however, one has to recognize that these three styles exist. Some 
patients will therefore be more attracted to individual information, general information 
and communication facilities. Healthcare providers who want to provide internet services 
for their patient population should therefore incorporate all three content types. 
Furthermore, our study shows that traditional demographics are not good at predicting 
the actual usage of internet services. Moreover, traditional coping mechanisms do not 
predict the patients’ online behaviour either. Therefore traditional demographics are not 
likely to be valuable covariates in internet research. Subsequently, a new evaluation 
framework needs to be developed that focuses on lifestyle factors and patient 
 characteristics rather than on demographics.
Finally, anxious patients are more likely to use communication modalities on the internet, 
such as bulletin boards or chatrooms. These applications may function as an outlet for 
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negative emotions and offer relief in stressful periods. Moreover, these types of 
 applications offer new opportunities for interventions aimed at the reduction of anxiety.
  IVF patients show three types of online behaviour
119
Reference List
1.  Beck AT, Guth D, Steer RA, and Ball R (1997) Screening for major depression disorders in 
medical inpatients with the Beck Depression Inventory for Primary Care. Behav Res Ther, 
35, 785-791.
2.   Bellman S, Gerald LL, and Eric JJ (1999) Predictors of online buying behavior. Commun 
ACM, 42, 32-38.
3.   Carver CS, Scheier MF, and Weintraub JK (1989) Assessing coping strategies: a theoretically 
based approach. J Pers Soc Psychol, 56, 267-283.
4.   Emmanouilides C and Hammond K (2000) Internet usage: Predictors of active users and 
frequency of use. Journal of Interactive Marketing, 14, 17-32.
5.   Eysenbach G (2000) Consumer health informatics. BMJ, 320, 1713-1716.
6.   Ginossar T (2008) Online participation: a content analysis of differences in utilization of two 
online cancer communities by men and women, patients and family members. Health 
Commun, 23, 1-12.
7.   Haagen EC, Tuil W, Hendriks J, de Bruijn RP, Braat DD, and Kremer JA (2003) Current 
Internet use and preferences of IVF and ICSI patients. Hum Reprod, 18, 2073-2078.
8.   Hellawell GO, Turner KJ, Le Monnier KJ, and Brewster SF (2000) Urology and the Internet: 
an evaluation of internet use by urology patients and of information available on urological 
topics. BJU Int, 86, 191-194.
9.   Ikemba CM, Kozinetz CA, Feltes TF, Fraser CD, Jr., McKenzie ED, Shah N, and Mott AR 
(2002) Internet use in families with children requiring cardiac surgery for congenital heart 
disease. Pediatrics, 109, 419-422.
10.   Metz JM, Devine P, DeNittis A, Jones H, Hampshire M, Goldwein J, and Whittington R (2003) 
A multi-institutional study of Internet utilization by radiation oncology patients. Int J Radiat 
Oncol Biol Phys, 56, 1201-1205.
11.   Miller SM and Mangan CE (1983) Interacting effects of information and coping style in 
adapting to gynecologic stress: should the doctor tell all? J Pers Soc Psychol, 45, 
223-236.
12.   Peterson BD, Newton CR, Rosen KH, and Skaggs GE (2006) Gender differences in how 
men and women who are referred for IVF cope with infertility stress. Hum Reprod, 21, 
2443-2449.
13.   Spielberger C, Gorsuch R, and Lushene R (1970) STAI manual for the state-trait anxiety 
inventory., Consulting Psychologists, Palo Alto, CA.
7
Chapter 7
120
14.   Timmermans LM, van Zuuren FJ, van der Maazen RW, Leer JW, and Kraaimaat FW (2007) 
Monitoring and blunting in palliative and curative radiotherapy consultations. Psychooncology, 
16, 1111-1120.
15.   Tuil WS, Ten Hoopen AJ, Braat DDM, de Vries Robbé PF, and Kremer JAM (2006) Patient-
centred care: using online personal medical records in IVF practice. Hum Reprod, 21, 
2955-2959.
16.   Tuil WS, van Selm M, Verhaak CM, de Vries Robbe PF, and Kremer JA (2008) Dynamics of 
Internet usage during the stages of in vitro fertilization. Fertil Steril, [Epub ahead of print].
17.   Tuil WS, Verhaak CM, Braat DD, de Vries Robbe PF, and Kremer JA (2007) Empowering 
patients undergoing in vitro fertilization by providing Internet access to medical data. Fertil 
Steril, 88, 361-368.
18.   Van Der Ploeg H, Defares P, and Spielberger C (1980) Handleiding bij de Zelf-Beoordelings 
Vragenlijst ZBV: Een nederlandstalige bewerking Van de Spielberger State-Trait Anxiety 
Inventory, STAI-DY [Manual of the Self-Evaluation Questionnaire: a Dutch version of the 
State-Trait Anxiety Inventory]., Swets & Zeitlinger B.V., Liss, The Netherlands.
19.   Verhaak CM, Smeenk JM, Evers AW, Kremer JA, Kraaimaat FW, and Braat DD (2007) 
Women's emotional adjustment to IVF: a systematic review of 25 years of research. Hum 
Reprod Update, 13, 27-36.
20.   Verhaak CM, Smeenk JM, van MA, Kremer JA, and Kraaimaat FW (2005) A longitudinal, 
prospective study on emotional adjustment before, during and after consecutive fertility 
treatment cycles. Hum Reprod, 22, 2253-2260.
21.   Weissman A, Gotlieb L, Ward S, Greenblatt E, and Casper RF (2000) Use of the internet by 
infertile couples. Fertil Steril, 73, 1179-1182.
22.   Wellman B (1997) An electronic group is virtually a social network. In Kiesler S (ed) Cultures 
of the internet. Lawrence Erlbaum, Mahwah NJ, pp. 170-205.
23.   Zhou Y, Jin X, and Mobasher B (2004) A recommendation model based on latent principle 
factors in web navigation data. Proceedings of the 3rd International Workshop on 
WebDynamics at WWW 2004 Conference, New York.
  IVF patients show three types of online behaviour
121
7
Chapter 7

General discussion
8
C
h
a
p
t
e
r
124
General discussion
125
In the previous chapters we have presented the design and evaluation of a major 
innovation in healthcare. Patients’ access to medical information is an important step 
towards patient empowerment and patient-centred care. The patient-centred internet 
portal was successfully implemented in our clinic and our patients have welcomed it 
with great enthusiasm. Provided with its information and communication options, our 
patients are now able to make informed medical decisions concerning their own 
treatment and gain control over their own medical situation.
In chapter two, we showed that patients in the IVF population use the internet for IVF 
related searches. The large majority favours online access to their own medical records 
and wants to communicate online with the professionals. When provided with a patient 
portal that integrates a Personal Health Record (PHR) with generic treatment information 
and several options for communication, patients use it intensively and value the 
function the patient portal offers. This was presented in chapter three. More  specifically, 
in chapter four, we showed that they are making use of the portal during all stages of 
an IVF treatment cycle and this use can be linked to specific clinical and emotional 
characteristics of that treatment cycle. In chapter seven, we discriminated three 
behavioural styles: an ‘individual information style’, a ‘generic information style’ and a 
‘communication style’. In chapter five, we presented an analysis of the messages in the 
chatroom. This reveals that most chatter is about the treatment itself and only a small 
percentage concerns the problem of childlessness. Psychological, physical and social 
aspects of the treatment are all discussed in the chatroom. Therefore the chatroom is 
valuable because patients and healthcare professionals share and monitor experiences 
about dealing with the IVF treatment. This may contribute to a reduction of risk factors 
for maladjustment after unsuccessful treatment. However, in a randomised controlled 
trial presented in chapter six, we could not demonstrate the expected beneficial clinical 
effect on the primary outcome measure, patient empowerment. On the other hand, we 
could conclude that the use of the PHR is indeed safe as we did not find an increase in 
depression or anxiety. 
In chapter six, four possible explanations were given for the lack of effect on patient 
empowerment: Firstly, it can be attributed to the small sample size used in this study 
and the subsequent limited power of prediction. A second explanation could be that the 
definition of empowerment as a multidimensional concept that is made up of self-effi-
cacy, knowledge, and involvement is not suitable for empowerment research in this 8
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field. Several alternative concepts are available for incorporation into the definition 
(concepts such as locus of control, self-esteem, powerlessness, helplessness, 
response efficacy, and assertiveness) (Tones, 1991), but further research is necessary 
to examine and explicate the relationship between these concepts and patient 
empowerment. A third explanation could be that the patient population at our clinic 
already is relatively empowered. Because the website was an addition to the usual 
care, the supplemental effect of the website might be fractional and therefore not 
detectable in this study. A fourth and final explanation could be that IVF is a highly 
protocolized treatment in which the majority of decisions are made by the clinician, 
whereas the patients have only a few choices to make. Achieving empowerment in 
patients undergoing IVF might mean that the IVF treatment protocol needs to be 
redesigned from a patient’s point of view. This new protocol would give patients explicit 
choices, and would redefine IVF clinicians as active information bookers, whose main 
purpose is to provide patients with the information that enables them to make these 
choices. Interactive patient portals such as the one investigated in this thesis could play 
an important role in that process.
Nevertheless, the lack of effect on patient empowerment was no reason for our clinic 
to discontinue the use of the PHR. On the contrary, the PHR is used with great 
enthusiasm by our patients. Next to that, our clinicians appreciate the added value of 
online communication. Based on these two observations, the PHR was integrated into 
the usual care provided by the IVF clinic at the Radboud University Nijmegen Medical 
Centre in the beginning of 2005. As a result the PHR was made available for all patients 
who were given an IVF or ICSI treatment at our clinic. This provided us with the 
possibility to analyse usage by a large population, which was described in chapter 7. 
Evaluating the benefits of Personal Health Records
The large majority of patients use the PHR frequently and value the toolkit it offers. 
Therefore there must be an intrinsic need for this service as patients would not use it 
otherwise. Surprisingly, usage of the PHR does not result in clinical benefits on a 
generalized scale. For example no increase in satisfaction with the entire IVF experience 
was detected in our study. This could be a methodological issue, yet on the other hand, 
the PHR may fill unidentified lacunas in our health care service that are not picked up 
by generalized measurements tools. An example is the peer-to-peer contact that was 
introduced by the PHR. This is not part of the satisfaction questionnaire used in our 
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study, but chapter three shows that it is often used and highly valued by a significant 
part of our patient population.
Future studies may benefit from a more precise definition of goals and objectives for a 
PHR implementation. The goals for the PHR under evaluation were quite abstract, 
namely ‘to improve patient empowerment’. This was a strategic goal for our organisa-
tion, but we did not translate this strategic goal to specific tactical or operational goals. 
We advocate the use of qualitative research methods to translate strategic goals to 
precisely defined goals on the operational level. Examples of such methods are focus 
groups and semi-structured interviews. On the one hand, this approach would help to 
fine-tune the design of the PHR and enable it to target specific barriers in an actual 
organisational setting. On the other hand, it leads to a precise definition of the original 
goal that adheres very closely to a specific organisational setting. This aids in the 
selection of measurement instruments for evaluation purposes. However, generalizing 
the results from such an evaluation introduces new scientific challenges that have to be 
overcome.
Furthermore, the exact spectrum of potential benefits of a PHR implementation is not 
straightforward and may vary significantly in different settings and across specific 
goals. This holds for both patient benefits as well as provider benefits. For example, our 
clinicians feel that clinical consultations are now more ‘to the point’, which results in 
more efficient contact moments. This aspect was not covered in our research, but may 
be interesting for further studies. This enhancement of doctor-patient communication is 
also found in studies where access to the physical medical record was evaluated 
(Lovell, Zander et al., 1987;Elbourne, Richardson et al., 1987;Homer, Davis et al., 1999) 
and is the benefit most consistently found in literature (Ross and Lin, 2003). Off course 
most effort should focus on evaluating the yield on the primary goals of the PHR. 
Secondary benefits should however not be overlooked. These secondary benefits 
could explain the success of a PHR implementation, even when primary goals are not 
met. Future studies may benefit from evaluating a PHR involving qualitative research 
methods to elicit the full range of potential benefits. These effects can subsequently be 
evaluated using quantitative methods to estimate effect sizes. This approach will 
minimize the possibility that important secondary effects will be missed during 
evaluation.
8
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One size does not fit all
The PHR implementation in this study is focussed on a specific patient population in a 
specific setting. In this case, involving IVF patients in an academic hospital environment. 
This results in a PHR with a specific feature set, which will probably not be applicable 
or sufficient for other patient groups or in different settings. The design of a PHR will 
require detailed analysis of the specific characteristics of the target population and 
implementation environment. As in most cases the design assumptions will be different, 
the design will probably lead to a different feature set than the one presented in the 
PHR in this thesis. This assumption undermines the feasibility of a single hospital- or 
even nationwide PHR that can satisfy the needs and wishes of an entire population. 
Every subpopulation has its own unique needs and wishes and therefore its unique 
feature set. The development and implementation of PHRs should therefore focus on 
the meso level of the patient group instead of the macro level of the entire hospital. It is 
debateable however that abstractions of certain features can be made applicable for 
multiple patient groups. These groups can be provided with a derivate from the 
abstracted feature that respects the needs and wishes of that specific patient group. 
An example of such a features is the discussion forum or bulletin board. As an abstract 
feature it probably holds value for various patient groups. However, these patients 
groups may require a distinct choice of words, layout and complexity level. The same 
holds for the electronic patient record. The abstracted feature could be valuable for 
many patient groups. However, the result set that is available for a specific patient 
group and its guided interpretation differ significantly across various groups. 
Moreover, on the micro scale of the individual patient it is even plausible that every 
patient would actually need a distinct feature set. In chapter seven we showed that even 
in a homogeneous population of IVF patients there are multiple behaviour styles. These 
styles exist because one patient is more attracted to a specific set of features than 
another patient. Therefore he or she will make more use of that feature set. Different 
patients also use different coping mechanisms to deal with the problems they are 
facing. This could lead to preferences in online support tools. This process is in part 
supported by the inherit nature of the use of a web browser. Patients that have no need 
for a specific feature of a PHR will simply not click on it and therefore not use it. 
However, if there are too many features available that a patient does not use, this can 
induce information overload and therefore negatively affect his user experience and 
satisfaction with the PHR (van der Meijden, Tange et al., 2003). Applications that 
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incorporate a large feature set, can benefit from implementing intelligent  personalisation 
agents that reduce information overload (Liang, Lai et al., 2006).
Although the previous paragraph is a debate for PHR implementations that values the 
characteristics of the target audience and should therefore be focussed on the meso 
scale of the patient group or even on the micro scale of the individual patient, we 
strongly feel that almost all patient groups throughout the medical domain can benefit 
in some form from a PHR that integrates generic information, patient specific information 
and online communication. Several patient groups have distinct information needs that 
have been identified in literature. These groups include cancer patients in both the 
young and elderly population (Rutten, Arora et al., 2005;Zebrack, 2008;Pinquart and 
Duberstein, 2004), patients discharged after a surgical operation (Pieper, Sieggreen et 
al., 2006), patients with an acute myocardial infarction (Decker, Garavalia et al., 2007) 
and patients with a chronic obstructive pulmonary disease (Rodgers, Dyas et al., 2007). 
However, this list is much longer and also includes informal caregivers, e.g. in palliative 
care, that also have information needs which can be fulfilled using a PHR (Docherty, 
Owens et al., 2008). Nevertheless, the actual feasibility and beneficial implementation 
of a PHR consisting of general information, patient specific information and a number 
of communication options in other medical domains is open for further studies.
PHR adoption in other domains
Online Personal Health Records have recently been implemented in various healthcare 
settings, although most PHRs are designed for patients with a chronic illness. Among 
others, for patients with congestive heart failure (Ross, Moore et al., 2004), patients with 
kidney failure (http://www.aakp.org/my-health/) or patients with diabetes (Hess, Bryce 
et al., 2007). In a few instances PHRs are also designed for a non-specific patient 
population. These include the MyChart System by Epic Systems (Hassol, Walker et al., 
2004), PatientSite developed by the Beth Israel Deaconess Medical Centre (Weingart, 
Rind et al., 2006), and the Indivo system originating from the Children’s Hospital 
Informatics Program at Children’s Hospital Boston (Mandl, Simons et al., 2007). 
Although these advances show promising results, there is no widespread adoption of 
the PHR concept by healthcare professionals. This is probably partly due to the fact 
that many PHRs are still experimental, technology triggered systems (Runyon, Edwards 
et al., 2006). 8
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Several other barriers to mainstream adoption have been identified (Tang, Ash et al., 
2006). These are classified as either environmental or individual barriers. Environmental 
barriers include the current single organisational architecture of electronic health 
records (EHRs), the lack of proven business cases for PHRs and a few legal or privacy 
concerns. Individual level barriers include the fact that workflow models for both 
healthcare providers and patients are poorly understood and that their responsibilities 
in this joint healthcare workflow are unclear. It is also possible that some health care 
providers will feel threatened by PHRs in their control, autonomy, and authority, which 
is currently based on traditional provider–patient models. They will therefore need to 
develop a new mindset and encourage patients to use their PHR, guide them through 
this information and accept the decisions their patients make, based on this information. 
Furthermore, behavioural change is difficult to accomplish. There must be a motivation 
to change. While it is intuitive that PHRs can help to improve healthcare by offering 
additional information, better objective evidence on efficiency and effectiveness of 
PHRs may be required before consumers, providers, and regulators will adopt PHRs 
(Tang, Ash et al., 2006). 
Future applications
Although the PHR developed by the IVF Clinic at the Radboud University Nijmegen 
Medical Centre has a comprehensive feature set, there is always room for improvement. 
Foremost is the ability for patients to enter their own data. This is an essential aspect 
of PHRs that was not addressed in our PHR implementation. There was a use case for 
this scenario as patients could be enabled to enter and upload the results from the 
home pregnancy test in our system. We did not include this feature in our original 
design because we felt that this emotional moment required personal attention by 
someone from the clinics staff. 
From a more general point of view, patient input of medical data is not restricted to 
actual patient data entry. It can also be facilitated by the uploading of medical data 
from all kinds of home monitoring devices. Examples of such use are blood pressure 
meters, blood glucose meters or spirometers. Data from these devices could be 
uploaded to the PHR and viewed in a patient friendly manner, aiding in the 
interpretation of the data. Next to that, this data could also be made available to the 
doctor. In the case of our PHR, uploading data from a home monitoring device was not 
applicable.
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Another feature would be to provide patients with a online schedule of their medication 
and let them cross off the medication they self-administered. This could be enhanced by 
alerting mechanisms either via email or text-message (SMS). It also provides the physician 
with accurate data on treatment adherence. As this would require daily use of the system, 
patients should probably be provided with an intelligent user interface, accessible from 
everyday devices such as a mobile phone (Nugent, Finlay et al., 2007). 
Patients could also be provided with the opportunity to enter and upload historical 
information prior to the initial patient-physician consultation. This would significantly 
speed up this initial contact and improve the quality of information in the consulting 
room. The latter because patients would have more time to think about the answers or 
even contact relatives for example for information concerning their family history. 
This lessens the information gap between the patient and the healthcare provider. 
Although this kind of data gathering is not as accurate as data exchange between 
healthcare providers, it is a viable method for enhancing documentation (Wuerdeman, 
Volk et al., 2005). 
Apart from such intake-questionnaires, several other questionnaires can be made 
available for the patient. An idea box form or a complaint form are relative simple 
examples of questionnaires that can be published on a patient portal. These forms are 
more easily available to the patient, which can encourage them to enter an idea or 
report a complaint. Furthermore, incoming ideas or complaints adhere to a predefined 
format, which can speed up the processing of that idea or complaint. More elaborate 
questionnaires however, provide even more benefits. For example publishing a patient 
satisfaction questionnaire online can enable a continuous measurement of the 
perceived satisfaction with the clinics services. Data entry by the clinics staff is no 
longer necessary and combined with (semi)automated data analysis, emerging trends 
can be observed sooner. Workflow based rules can enable the automated distribution 
of these questionnaires at certain key-moments during a patients treatment, for 
example after each IVF treatment cycle. Moreover, scientific research can also be 
greatly facilitated by a patient portal. The distribution of questionnaires is performed 
online, the data entry is performed by the respondent and the data quality can be 
enhanced by alerting mechanisms for missing or conflicting data. Even the inclusion 
and exclusion process of research subjects can be handled by the portal, although the 
desirability of the latter is open for debate. 8
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Next to data input into the PHR, there is also room for improvement in the patient-
physician communication facilities of the PHR. For instance, there is room for a more 
explicit form of electronic consultation. This was partly implemented on the bulletin 
board of the PHR, where patients could ask for advice from a physician. This is an 
effective way for the dissemination of these advices as the given advice is also available 
for other patients. Patients could search the bulletin board and find out if a certain 
question has already been answered. In that case, the advice does not have to be given 
a second time. It could however also lead to privacy issues. A more formal electronic 
consultation could be an alternative for patients that value a bit more privacy. 
Another form of enhancing the patient-physician communication via the PHR is active 
feedback based on patient provided data. An example of this is already implemented 
in 2006 as an add-on to the PHR at our IVF clinic. In a pilot setting, patients susceptible 
for a negative emotional response to unsuccessful treatment are given an online 
cognitive behavioural treatment program. As part of this program patients are given a 
number of exercises and are requested to answer several questions. When a medical 
psychologist receives these answers, he or she reviews the information and provides 
the patients with personalized feedback. Based on preliminary findings, this approach 
looks a promising alternative for face-to-face consultation with a medical psychologist 
or a social worker (Verhaak, Baecke et al., 2008). 
Future applications will also be focussed around new models for delivering healthcare. 
Healthcare is nowadays mostly confined within the physical walls of the healthcare 
organization. Using modern day information architecture, care delivery will no longer be 
limited by these inhibitors. As a result, the delivery of care in this model is centred 
around the patient instead of around the professional as it is in the current situation. 
Patients will be able to move freely in networks of all sorts of care providers. This will 
make data interchange between healthcare providers essential to fulfil the information 
need of the various actors in this network. PHRs will also have a central role in this 
model. As care networks can be often complex and not very transparent, PHRs based 
on these care networks will have additional features that will list the relations the patient 
has within the network. Next to that, it will compartmentalize the various options 
available and aid the patient in navigating through the network. In ultimo, the PHR will 
be the single point of care for patients with a specific illness or disease. This approach 
will provide a continuous experience of the care provided within the network. The 
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feasibility of this network model for care delivery has on occasion been proven(Verhoef, 
Oosterveld et al., 2004). However, the role and usability of PHRs adapted to these 
network is subject for further research.
Who should provide patients with their PHR
There are several actors within the healthcare industry that engage in the development 
or the provision of Personal Health Records. Box 1 shows several providers of PHRs. In 
our case the PHR was both developed as well provided by our clinic. This approach is 
similar to several other experiments such as PatientSite (Weingart, Rind et al., 2006) or 
the SPARRO System (Ross, Moore et al., 2004). Other systems are developed by 
Electronic Health Record vendors. The myChart system (Hassol, Walker et al., 2004) is 
an example of such a system. Vendors of medical devices are also developing PHRs 
that enable uploading of data to a central server and aid in the interpretation of the data 
from the device. CareLink by Medtronic is such a PHR. In selected cases the PHR is 
even developed and hosted by a patient organisation (e.g. http://www.aakp.org/my-health/). 
Major healthcare independent software vendors such as Microsoft and Google are 
active contributors to this field as well. Microsoft has developed Healthvault 
(http://www.healthvault.com), a centrally hosted service in which patients can manage 
their own health information. Google has taken a different approach as they seek 
alliance with care providers to create national access to electronic medical records at 
no cost to the patient or the healthcare provider. The latter two initiatives are however 
still early experiments and do not yet offer a very comprehensive feature set. 
8
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Box 1  Providers of Personal Health Records.
• Healthcare providers
• EHR vendors
• Medical device vendors
• Independent software vendors
• Patient organisations
• Insurance companies
• Government
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It is unclear which of these providers will be most successful in the development and 
 implementation of PHRs. It is known that economic and market forces are obstacles for 
PHR adoption. Vendor based PHRs are often stand-alone systems that have not been 
financially successful in the past and numerous products and companies are no longer in 
existence (Tang, Ash et al., 2006). Integration with the Electronic Health Record is therefore 
one of the main success factors for Personal Health Records. Healthcare providers are 
nowadays probably more opportune than any other actor to provide an EHR integrated 
PHR. They are familiar with the primary processes involving the patient’s disease or 
treatment, control the current information flow, and have a responsibility to correctly 
communicate this information to their patients. Their knowledge is essential to effectively 
convey the complex content of the EHR to the patient. Furthermore, PHRs enable them to 
involve patients in their own treatment and thereby enhance the quality and efficiency of 
their own healthcare service. 
In situations where healthcare is delivered by patient-centred care networks, individual 
healthcare providers will probably form strategic alliances to reduce cost and provide 
patients with PHRs which feature set specifically supports these networks. However, 
the model of patient-centred care networks also allows for a new actor that orchestrates 
the care provision within the network. This actor takes on several logistical activities to 
provide healthcare providers with the information necessary to perform their services. 
This actor will also provide patients with a continuous care experience, mainly by 
providing them with an integrated care network based PHR. 
In the long term, independent software vendors may also be successful in providing 
patients with an PHR when interoperability issues have been resolved and health 
information can be freely and unambiguously exchanged across information systems. 
Until then, providing patients with a PHR will most likely be the responsibility of the 
health care provider. 
However, to break the vicious circle of low education and low health literacy and low 
income, poor health, and the inaccessibility of information technology, the provision of 
PHRs should not be left to market forces alone. To succumb this so called ‘inverse 
information law’ (i.e. access to appropriate information is particularly difficult for those 
who need it most) public health policy should actively bring information technology to 
those who are underserved (Eysenbach, 2000).
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In short
These are wonderful times for patients and healthcare professionals alike. Trends like 
computerization, individualization and globalization are rapidly changing healthcare. 
Patients and providers of healthcare will adapt to this new status quo shortly. As a 
result, new organisational models for healthcare delivery will arise. These models 
disregard the boundaries of the corporeal hospital and promote patients as co- 
producers of their own healthcare. internet driven technologies provide patients and 
professionals with the opportunity to engage in healthcare as a joint effort. Don’t sit 
back expectantly, but embrace the full potential of these new technologies. 
On embarking on this new partnership set ambitious yet precise and attainable goals 
and evaluate with good scientific research if your goals are met. Now close this 
manuscript and get to it. 
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Figure 1  Logon screen for het interactive Personal Health Record.
Figure 2  A screenshot from the personalised medical record. This screens-
hot show the general information for the pre-treatment phase.
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Figure 3  A screenshot from the personalised medical record. This screens-
hot show the treatment results for the pre-treatment phase.
Figure 4  A screenshot from the personalised medical record. This screens-
hot show the general information for the embryo transfer phase.
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Figure 5  A screenshot from the personalised medical record. This screens-
hot show the treatment results for the embryo transfer phase.
Figure 6  A screenshot from the personalised prognosis. The upper graph 
displays the calculated prognosis; the lower graph shows the 
 population based prognosisv.
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Figure 7  A screenshot from the day planner.
Figure 8  A screenshot from the Frequently Asked Questions section of the 
interactive Personal Health Record.
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Figure 9  A screenshot from the discussion forum.
Figure 10  A screenshot from a discussion on the unmoderated part of the  
discussion forum.
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Figure 11  A screenshot from a discussion on the unmoderated part of the  
discussion forum.
Figure 12  A screenshot from a question on the moderated part of the  
discussion forum.
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Figure 13  A screenshot from a question on the moderated part of the  
discussion forum.
Figure 14  A screenshot from a remark on the moderated part of the  
discussion forum.
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Figure 15  A screenshot from a remark on the moderated part of the  
discussion forum.
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Chapter 1
The internet is rapidly revolutionizing healthcare. It contributes to the development of 
new ways of health promotion, disease prevention and the treatment of medical 
problems. Patient access to the hospitals Electronic Health Record (EHR) is seen as an 
important step towards patient empowerment, one of the main focal points in modern 
day healthcare redesign. As a result, there is a particular focus within healthcare IT and 
Consumer Health Informatics on patient-accessible electronic health records, which 
are also known as Personal Health Records (PHR). These records enable the patient to 
access and maintain their own medical data. Using a PHR, patients are always kept 
informed about the current status and content of their medical records.
The IVF clinic at the Radboud University Nijmegen Medical Centre envisioned an 
internet based interactive PHR. This PHR integrated generic information, personalized 
information and several communication options to enable IVF (In Vitro Fertilization) and 
ICSI (Intracytoplasmic Sperm Injection) patients to find information concerning their 
own treatment and communicate directly with the clinics staff and fellow-patients.
In this thesis, we had three objectives: Firstly, we wanted to examine if the PHR was 
feasible in the routine setting of fertility care. After its feasibility was established, the 
PHR would actually be developed. Secondly, we wanted to study the actual usage of 
the PHR to elicit patterns that aid in the interpretations of our findings and help to 
design similar applications in the future. Thirdly, we aimed at establishing the clinical 
impact of the PHR in terms of patient empowerment and a number of psychosocial 
outcome measures.
Chapter 2
This chapter presents a study that characterises the internet use by IVF-patients in 2001 
and identifies their preferences regarding internet applications in fertility care. For this, 
one hundred sixty-three couples with fertility problems waiting for an IVF- or ICSI-
procedure in the Radboud University Nijmegen Medical Centre in The Netherlands 
were asked to complete a written questionnaire on internet use in general and for ferti-
lity-related problems, preferences regarding internet applications in fertility care, and 
demographic characteristics. The response rate for this study was 82%. Eighty-one 
percent of couples with fertility problems used the internet. Multivariate analysis 
showed that ethnic background and combined annual family income are significant 
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predictors of internet use. Sixty-six percent of internet users and 54% of the total study 
population used the internet for fertility-related problems. The female partners were the 
main internet users with regard to fertility-related issues. Regarding the preferences of 
the study participants, the majority favoured personal medical information online. 
The main conclusion of this chapter is that most IVF-patients used the internet with 
regard to fertility-related problems and were interested in implementation of internet 
applications in fertility care. Health care providers should actively participate in the 
development and implementation of internet applications in fertility care.
Chapter 3
In this chapter we sought to design, implement, and evaluate a patient-accessible 
medical record specifically for patients undergoing a course of assisted reproduction 
(IVF or ICSI). The interactive Personal Health Record (PHR) was developed using three 
formative evaluation steps: First off, medical and IT experts were asked to evaluate the 
initial functions and content, and to elaborate on possible improvements. Secondly, 
a semi-structured interviews was conducted among a number of experienced and 
inexperienced IVF patients. In these interviews, the website’s content was described, 
and the patients were asked to outline their expectations regarding a patient-accessible 
patient record. The third and final evaluation was a prototype-implementation of the 
preliminary content. The PHR’s user-experience was evaluated through a cross- 
sectional study. Fifty-four patient-couples receiving an IVF or ICSI treatment at the 
Radboud University Nijmegen Medical Centre were granted access to the PHR. Main 
outcomes measures in this study were the usage of the PHR, the perceived usefulness 
of its functions, and user attitudes towards privacy and financial issues. 
The PHR developed for this study consists of 15 major functions which can be classified 
into personal information, general information, and communication functions. Fifty-three 
patient-couples accessed the website and fifty-one couples filled out the evaluation 
questionnaire. They rated the majority of functions as useful and preferred personalised 
to general functions. The results also show that some functions require further 
development. Patients using the PHR have little concerns regarding privacy and 76% 
are willing to pay for such a service in the future. The main conclusion for this study is 
that patients in this study frequently and intensively used the internet-accessible PHR. 
This suggests that the PHR offers very useful functions from an IVF/ICSI patient’s 
perspective.
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Chapter 4
Hospitals and clinics develop internet strategies to emancipate and empower their 
patient population. Not much is known about information and communication needs of 
IVF/ICSI patient’s in relation to their treatment. We observed the intensity of use of the 
PHR developed at the Radboud University Nijmegen Medical Centre during the various 
stages of the IVF treatment. We measured the numbers of viewed pages and the 
number of contributions to the chatroom. Data regarding website use and treatment 
schedules were available for 51 couples. They generated 25420 page-views and 
posted 11403 utterances. Two-way ANOVA showed that significant individual changes 
occurred in the intensity of use during the different stages of the treatment. The main 
conclusion for this chapter was that during the stages where there is no contact 
between the patient and the clinic, patients make use of the website’s communication 
functions. This reflects the patients’ need for continued communication and support 
during the last stages of treatment, a service that IVF clinics traditionally cannot or do 
not provide.
Chapter 5
In Vitro Fertilization (IVF) has considerable emotional and physical impact on patients, 
especially because it is almost always the last treatment option for couples with fertility 
problems. In general, studies indicate that despite the physical aspects of IVF 
treatment, patients emphasize the emotional distress the treatment involves and 
appraise them as more invasive than the physical ones. The study in this chapter aims 
to explore the role of computer-mediated communication in the reduction of risk factors 
for maladjustment after IVF. For this, we conducted a qualitative content analysis in 
which we assessed a) what topics patient couples and health care professionals chat 
about, b) how they appraise the IVF treatment itself, and c) how they chat about dealing 
with the treatment in everyday life. The materials was gathered from the chatroom of an 
interactive fertility website developed at our clinic. It consisted of a sample of 20 logged 
chat sessions, representing 4042 utterances made by 22 patient couples engaged in 
different phases of the treatment and four health care professionals. All participant 
gave informed consent and participation of both professionals and patient couples 
occurred on a voluntary basis.
The first results from this study is that we found that most of the discussion is about the 
treatment itself and not about childlessness: only 2% of the utterances are about child-
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lessness whereas 58% of all utterances are about the IVF treatment itself. Furthermore, 
15% concerned every day matters, 13% commented on the chat itself and 12% were 
classified as salutations. Secondly, our findings show that all central aspects of a 
human being (physical, psychological, and social aspects) are mentioned in the chat: 
56% discloses psychological aspects, 27% physical aspects and 17% social aspects. 
Thirdly, we found that accounts of both problem-focused and emotion-focused coping 
strategies could be identified in the material. Based on these findings, we conclude that 
the chat facility is valuable as patient couples and healthcare professionals share and 
monitor experiences about (dealing with) the treatment, which may contribute to a 
reduction of risk factors for maladjustment after unsuccessful treatment. However, with 
respect to evaluating infertility the value of participating in the chat is perhaps not fully 
exploited yet as most chat is about the treatment itself and very little about the problem 
of childlessness that lies behind.
Chapter 6
The objective in this chapter was to study the effect of an internet-based Personal 
Health Record (PHR) on the empowerment of IVF patients. For this, a randomised 
controlled trial was set up. We selected patients who were undergoing their first IVF or 
ICSI treatment at the Radboud University Nijmegen Medical Centre , have an internet 
connection, and speak fluent Dutch. Main outcome measures in this trial were: Patient 
empowerment (measured as a multi-dimensional concept consisting of self-efficacy, 
actual and perceived knowledge, and involvement in the decision process), patient 
satisfaction, meaning of infertility problems, social support, anxiety, and depression.
A total of 91 female and 89 male participants were suitable for analysis. No significant 
differences were observed in per person change in patient empowerment. We did not 
find any significant differences regarding per person change in patient satisfaction, the 
meaning of infertility problems, social support, anxiety, and depression. From this we 
concluded that usage of the PHR did not have any effects on patient empowerment, 
but at the same time, the study did not find that the PHR had any significant adverse 
effects either. Four reasons for the lack of effect on patient empowerment are 
discussed: Firstly, it can be attributed to the small sample size used in this study and 
the subsequent limited power of prediction. A second explanation could be that the 
definition of empowerment as a multidimensional concept that is made up of self- 
efficacy, knowledge, and involvement is not suitable for empowerment research in this 
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field. A third explanation could be that the patient population at our clinic already is 
relatively empowered. A fourth and final explanation could be that IVF is a highly 
 protocolized treatment in which the majority of decisions are made by the clinician, 
whereas the patients have only a few choices to make. 
Chapter 7
The internet introduces new ways to deal with stress. However, it is unclear how its 
resources are used in everyday life. Using an web-based Personal Health Record 
(PHR) we observed the patient’s online behaviour and linked this to distress, theories 
on dealing with stress and demographics. Between 2004 and 2007 all viewed pages 
on the PHR were logged and categorised into fourteen content types. Behavioural 
styles were elicited using factor analysis. These behavioural styles were subsequently 
correlated to data on demographics, coping mechanisms and distress from the female 
partner of the first 53 patient couples that used the PHR. 
A total of 1150 patient couples used the PHR between 2004 and 2007. They viewed 
588887 pages during their first treatment cycle. Factor analysis elicited three online 
behavioural styles explaining 66.9% of all variance in usage of the website: An 
‘individual information style’, a ‘generic information style’ and a ‘communication style’. 
The ‘individual information style’ correlated to having paid employment and emotional 
coping mechanisms. The ‘communication style’ correlated to having paid employment 
and anxiety. In this chapter we concluded that IVF patients show three types of online 
behaviour. Next to that, only limited correlations exist between these styles and demo-
graphics, coping mechanisms or distress. When planning a website or portal for IVF 
patients, content should be adopted accordingly. 
Chapter 8
In this chapter an general discussion is presented. It summarises the results from the 
various studies and discusses the lack of clinical effect on the desired outcome, patient 
empowerment. It states that future studies may benefit from a more precise definition 
of goals and objectives for a PHR implementation. However, secondary benefits could 
explain the success of a PHR implementation, even when primary goals are not met. 
Future studies may benefit from evaluating a PHR involving qualitative research 
methods to elicit the full range of potential benefits. These effects can subsequently be 
evaluated using quantitative methods to estimate effect sizes. This approach will 
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minimize the possibility that important secondary effects will be missed during 
evaluation.
This chapter also discusses the suitability of the PHR implementation at the Radboud 
University Nijmegen Medical Centre in different medical domains. It states that in other 
settings the design assumptions will be different and the design of an PHR will probably 
lead to different feature sets than the one presented in the PHR in this thesis. The con-
sequences of this assumption for a hospital-wide or even nationwide PHR are 
discussed and personalisation agents are advocated. Moreover, PHR developments in 
other medical domains and barriers for mainstream adoption are discussed. 
This chapter also sheds some light on a number of potential future trends and 
 developments. Lastly, as so many actors are active in PHR development, it is discussed 
who would be most successful in providing patients with the own medical information. 
It concludes that in the long term, independent software vendors may be successful in 
providing patients with an PHR, but first interoperability issues have to be resolved so 
that health information can be freely and unambiguously exchanged across information 
systems. Until then, providing patients with a PHR will most likely be the responsibility 
of the health care provider. However, to succumb the so called ‘inverse information law’ 
(i.e. access to appropriate information is particularly difficult for those who need it 
most) public health policy should actively bring information technology to those who 
are underserved.
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Hoofdstuk 1
Het internet is de gezondheidszorg revolutionair aan het veranderen. Het draagt bij aan 
de ontwikkeling van nieuwe manieren van gezondheidsbevordering, ziektepreventie en 
de behandeling van medische problemen. Toegang van de patiënt tot het Elektronisch 
Patiënten Dossier (EPD) wordt gezien als een belangrijke stap ter bevordering van het 
zogenoemde ‘patient empowerment’. Dit laatste wordt gezien als één van de belang-
rijkste pilaren van moderne veranderingen in de zorg. Hierdoor is er nadrukkelijk 
aandacht voor Persoonlijke Gezondheid Dossiers (in het Engels wordt deze toepassing 
ook wel ‘Personal Health Record’ of PHR genoemd) in de gezondheidszorg IT sector. 
Deze PHRs stellen de patiënt in staat om hun eigen dossier in te zien en om er 
gegevens aan toe te voegen. Door deze toepassingen te gebruiken, is de patiënt altijd 
optimaal geïnformeerd over zijn huidige gezondheidsstatus.
De pijler voortplantingsgeneeskunde van de afdeling Verloskunde en Gynaecologie van 
het Universitair Medisch Centrum St Radboud had een PHR voor ogen dat algemene 
informatie, patiëntspecifieke informatie en een aantal communicatiemogelijkheden 
integreerde in één enkel patiëntgecentreerd systeem. Dit systeem stelt patiënten die een 
IVF (In Vitro Fertilisatie) of een ICSI (Intracytoplamatische Sperma Injectie) behandeling 
ondergaan in staat om informatie over hun eigen behandeling in te zien en om hierover 
direct met de medewerkers van de kliniek alsook met medepatiënten te communiceren.
In dit hoofdstuk presenteren we de drie doelstellingen van ons onderzoek: Ten eerste 
wilden wij onderzoeken of een PHR haalbaar was in vruchtbaarheidsgeneeskunde. 
Indien dit haalbaar bleek, zou de toepassing daadwerkelijk ontwikkeld worden. Ten 
tweede wilden wij het gebruik van PHR bestuderen om patronen te onthullen die 
zouden kunnen helpen in de interpretaties van onze bevindingen en om gelijksoortige 
toepassingen in de toekomst te helpen ontwerpen en ontwikkelen. Ten derde streefden 
wij ernaar om het klinische effect van het PHR in termen van ‘patient empowerment’ en 
een aantal psychosociale uitkomsten aan te tonen.
Hoofdstuk 2
Dit hoofdstuk presenteert een onderzoek naar het internet gebruik van IVF patiënten in 
2001. Naast dit gebruik zijn hun voorkeuren met betrekking tot internettoepassingen in 
de vruchtbaarheidszorg geïdentificeerd. Hiertoe werden honderd drieënzestig paren 
met vruchtbaarheidsproblemen die op de wachtlijst voor een IVF- of een ICSI-procedure 
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in het Universitair Medisch Centrum St Radboud stonden, gevraagd om een geschreven 
vragenlijst in te vullen. In deze vragenlijst werd gevraagd naar hun internetgebruik in het 
algemeen en naar hun internetgebruik voor vruchtbaarheidgerelateerde problematiek. 
Daarnaast werden hun voorkeuren met betrekking tot internettoepassingen in de 
vruchtbaarheidsgeneeskunde en werd gevraagd naar enkele demografische 
kenmerken. De respons voor dit onderzoek was 82%. Eenentachtig procent van de 
paren met vruchtbaarheidsproblemen gebruikte internet. Multivariate analyse toonde 
aan dat de etnische achtergrond en het gecombineerde jaarlijkse familie-inkomen sig-
nificante voorspellers van internetgebruik zijn. Zesenzestig procent van de internetge-
bruikers en vierenvijftig procent van de totale populatie gebruikt internet om te zoeken 
naar vruchtbaarheidgerelateerde informatie. De vrouwelijke patiënten zochten het 
meest naar informatie over (on)vruchtbaarheid. Ten aanzien van de voorkeuren met 
betrekking op internettoepassingen in de vruchtbaarheidszorg gaf de ruime meerderheid 
aan behoefte te hebben aan persoonlijke informatie over hun eigen behandeling. De 
belangrijkste conclusie van dit hoofdstuk is dat een groot deel van de IVF patiënten het 
internet gebruiken om informatie te vinden over hun behandeling en dat een groot deel 
de wens heeft om online toegang te hebben tot hun eigen gegevens. Zorgaanbieders 
zouden actief moeten deelnemen aan de ontwikkeling en de implementatie van inter-
nettoepassingen in de vruchtbaarheidszorg.
Hoofdstuk 3
In dit hoofdstuk presenteren we het ontwerp, implementatie en de evaluatie van een 
voor patiënten toegankelijk medisch dossier, specifiek gericht op patiënten die een IVF 
of ICSI behandeling ondergaan. Dit interactieve PHR was ontwikkeld met behulp van 
drie formatieve evaluaties: Allereerst zijn medische en IT specialisten gevraagd om hun 
visie te geven over een initiële set van functies en inhoud. Zij werden ook gevraagd om 
in te gaan op mogelijke verbeteringen. Als tweede zijn aan aantal semigestructureerde 
interviews gehouden met zowel ervaren als onervaren IVF patiënten. In deze interviews 
werd de beoogde inhoud van de webtoepassing geschetst en werd de patiënten 
gevraagd of dit voldeed aan hun verwachtingen van een voor patiënten toegankelijk 
medisch dossier. De derde en laatste evaluatie die werd gehouden was een prototype 
implementatie van de beoogde functies en inhoud. 
De gebruikerservaring met het uiteindelijke PHR is geëvalueerd met een dwarsdoor-
snede onderzoek. Vierenvijftig patiënten die een IVF of ICSI behandeling kregen in het 
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UMC St Radboud kregen hierbij toegang tot de webtoepassing. Hierna werd hen 
gevraagd om een vragenlijst in te vullen. De hoofduitkomsten van dit onderzoek waren 
het gebruik van de toepassing, het ervaren nut van de beschikbare functies en de 
meningen van patiënten ten aanzien van enkele privacy en financiële aspecten.  
De uiteindelijk ontwikkelde toepassing bestond uit 15 hoofdfuncties die gegroepeerd 
kunnen worden in drie categorieën: Persoonlijke informatie, algemene informatie en 
functies ten behoeve van communicatie. Drieënvijftig patiëntenparen hebben daadwer-
kelijk gebruik gemaakt van de webtoepassing en eenenvijftig paren hebben de evalu-
atievragenlijst ingevuld. Zij gaven aan dat de meerderheid van de functies als nuttig 
werd ervaren in het kader van hun behandeling en daarbij gaven ze hun voorkeur aan 
voor de functies met persoonlijke informatie. De resultaten gaven daarnaast aan dat 
een aantal functies nog verbetering behoefde. Patiënten maken zich weinig zorgen over 
privacy en zesenzeventig procent zou bereid zijn te betalen voor dergelijke services in 
de toekomst. De hoofdconclusie van dit hoofdstuk is dat de patiënten in dit onderzoek 
het PHR frequent en intensief gebruikten. Dit geeft aan dat de toepassing een aantal 
zeer nuttige functies bevat vanuit het perspectief van de IVF patiënt.
Hoofdstuk 4
Ziekenhuizen en klinieken ontwikkelen internetstrategieën om hun patiëntenpopulatie te 
emanciperen en hun potentieel als medeproducent van hun eigen zorg in stimuleren. 
Er is echter niet veel bekend over de informatie- en communicatiebehoeften van IVF en 
ICSI patiënten gedurende hun behandeling. In dit hoofdstuk wordt een onderzoek 
gepresenteerd dat het gebruik van het PHR, ontwikkeld aan het UMC St Radboud, 
heeft geobserveerd gedurende de verschillende fases van een IVF behandeling. In dat 
onderzoek werden het aantal bekeken pagina’s en het aantal bijdragen aan de 
chatroom gemeten. Deze gegevens over het gebruik van de webtoepassing werden 
vervolgens gerelateerd aan gegevens over het behandelschema van de patiënt. 
Voor eenenvijftig patiëntenparen waren voldoende gegevens beschikbaar voor analyse. 
Deze paren bekeken 25240 pagina’s en plaatsten 11403 bijdragen in de chatroom. 
Tweeweg ANOVA liet zien dat er significante individuele verschillen in de intensiteit van 
gebruik zijn gedurende de verschillende fases van de IVF behandeling. De hoofdconclu-
sie uit dit onderzoek is dat tijdens behandelfases waar er normaliter geen contact is 
tussen patiënt en behandelaar, patiënten voornamelijk gebruik maken van de communicatie-
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mogelijkheden van de website. Dit geeft aan dat de patiënt een behoefte heeft aan 
 communicatie en ondersteuning tijdens de latere fases van een IVF behandeling. Dit 
laatste is een service die IVF klinieken op traditionele wijze niet of niet kunnen aanbieden.
Hoofdstuk 5
Een IVF behandeling heeft een aanzienlijke emotionele en fysieke impact op patiënten. 
Dit is hoofdzakelijk omdat een IVF behandeling voor vele paren die geconfronteerd zijn 
met vruchtbaarheidsproblematiek de laatste behandelmogelijkheid is. Patiënten 
benadrukken in het algemeen dat ondanks de fysieke aspecten van een IVF 
behandeling, de emotionele belasting van de behandeling groter is dan de fysieke 
belasting. Het onderzoek gepresenteerd in dit hoofdstuk onderzoekt de rol van com-
municatie via de computer in de reductie van risicofactoren voor nadelige emotionele 
effecten als gevolg van een IVF behandeling. Hiervoor hebben we een kwalitatieve 
analyse uitgevoerd waarin we beoordeelden a) welke onderwerpen patiëntenparen en 
zorgprofessionals bediscussiëren in de chatroom, b) hoe de IVF behandeling zelf wordt 
beoordeeld en c) hoe paren chatten over de wijze waarop zij in hun dagelijks leven 
omgaan met de behandeling. Het materiaal hiervoor werd verkregen uit de chatroom 
van het PHR dat ontwikkeld was in ons centrum. Het materiaal bestond uit twintig 
gelogde chatsessies, waarin tweeëntwintig patiëntenparen 4042 bijdragen plaatsen. 
Deze paren zaten in verschillende fases van het behandeltraject. Daarnaast partici-
peerden er vier zorgprofessionals. 
Het eerste resultaat van dit onderzoek geeft aan dat de meerderheid van de bediscus-
sieerde onderwerpen de behandeling betreft: Slechts 2% gaat over kinderloosheid 
tegen de 58% over de behandeling. Daarnaast gaat 15% over alledaagse zaken, 13% 
over de chatfaciliteit en 12% zijn gekwalificeerd als begroetingen. Als tweede geven de 
resultaten aan dat alle centrale aspecten van het leven (zowel fysieke, psychologische 
als sociale aspecten) aan bod komen in de chatroom: 56% gaat over psychologische 
aspecten, 27% over fysieke aspecten en 17% over sociale aspecten. Als derde resultaat 
zijn er in het materiaal zowel probleemgeoriënteerde als emotiegeoriënteerde coping 
strategieën te onderkennen. Gebaseerde op deze resultaten wordt geconcludeerd dat 
de chatfaciliteit waardevol is omdat patiënten en zorgprofessionals ervaringen delen 
over (het omgaan met) de IVF behandeling. Dit kan bijdragen aan een reductie van 
risicofactoren voor nadelige emotionele effecten als gevolg van de behandeling. 
Echter, aangezien de onderliggende problematiek van kinderloosheid niet of nauwelijks 
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wordt behandeld in de chatroom liggen er nog mogelijkheden om deze toepassing 
beter te benutten.
Hoofdstuk 6
Het doel van het onderzoek gepresenteerd in dit hoofdstuk was om het effect van een 
via internet toegankelijk PHR op IVF patiënten te onderzoeken. Hiervoor is een 
zogenaamde ‘randomised controlled trial’ opgezet. Hierbij werden patiënten geselec-
teerd die hun eerste IVF of ICSI behandeling op het UMC St Radboud kregen, een PC 
met internet verbinding hadden en die de Nederlandse taal machtig waren. De belang-
rijkste uitkomstmaat voor dit onderzoek was ‘patient empowerment’. Dit werd gemeten 
als multidimensionaal concept bestaande uit zelfredzaamheid, daadwerkelijke en 
ervaren kennis, en de gewenste betrokkenheid in het beslissingsproces. Daarnaast zijn 
patiënttevredenheid, de betekenis van de vruchtbaarheidsproblematiek, sociale steun, 
angst en depressie gemeten.
In totaal waren de gegevens van 91 vrouwelijke en 89 mannelijke deelnemers geschikt 
voor analyse. In deze analyse bleken er geen significante verschillen te zijn in de 
verandering in ‘patient empowerment’ tussen de onderzoeks- en controlegroep. Ook 
waren er geen significante verschillen in patiënttevredenheid, de betekenis van de 
vruchtbaarheidsproblematiek, sociale steun, angst en depressie. Hieruit concludeer-
den we dat het PHR geen effect heeft op ‘patient empowerment’, maar dat er ook geen 
significante nadelige effecten aanwezig zijn. Vier redenen voor het gebrek aan effect op 
‘patient empowerment’ worden aangehaald: Als eerste is het gebrek aan effect toe te 
schrijven aan de relatief kleine onderzoeksgroep. Een tweede verklaring is dat de 
gebruikte definitie van ‘patient empowerment’ als multidimensionaal concept van zelf-
redzaamheid, kennis en betrokkenheid niet geschikt is voor onderzoek naar ‘patient 
empowerment’ in dit veld. Een derde verklaring is dat de patiënten van het UMC St 
Radboud al relatief hoog scoren op ‘patient empowerment’. Een vierde en laatste 
verklaring is dat een IVF behandeling een hoge mate van protocollering kent waarbij de 
meeste beslissingen belegd zijn bij de professional en er slechts enkele triviale keuzes 
overblijven voor de patiënt.
Hoofdstuk 7
Het internet introduceert nieuwe manieren om om te gaan met stress. Het is echter niet 
bekend hoe deze mogelijkheden gebruikt worden in het alledaagse leven. Met behulp 
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van het PHR hebben wij het online gedrag van patiënten geobserveerd en gerelateerd 
aan stress, theorieën hoe met stress wordt omgegaan en enkele demografische 
gegevens. Tussen 2004 en 2007 zijn alle bekeken pagina’s gelogd en gecategoriseerd 
in veertien inhoudstypen. Gedragsstijlen zijn door middel van factoranalyse geïdentifi-
ceerd. Deze gedragsstijlen zijn vervolgens gecorreleerd aan demografische gegevens, 
gegevens over copingmechanismes, gegevens over angst en gegevens over depressie 
van de eerste drieënvijftig vrouwen die gebruik maakten van de webtoepassing.
In totaal maakte 1150 patiëntenparen gebruik van het PHR tussen 2004 en 2007. 
Zij bekeken 588887 pagina’s tijdens hun eerste IVF of ICSI behandeling. Factor analyse 
identificeerde drie gedragsstijlen die samen 66,9% van de variatie in het gebruik 
verklaarden: Een ‘individuele informatie stijl’, een ‘algemene informatie stijl’ en een 
‘communicatie stijl’. De ‘individuele informatie stijl’ correleerde negatief met het hebben 
van betaald werk en emotionele copingmechanismes. De ‘communicatie stijl’ 
correleerde positief met het hebben van betaald werk en het angstniveau aan het begin 
van de behandeling. De conclusie in dit hoofdstuk is dat IVF patiënten drie online 
gedragsstijlen vertonen en dat er slechte enkele correlaties zijn met demografische 
gegevens, copingmechanismes en stress. Bij het ontwerpen en inzetten van web-
toepassingen gericht op IVF patiënten moet met deze zaken rekening gehouden 
worden.
Hoofdstuk 8
Dit hoofdstuk bevat een algemene discussie. Het vat de behaalde resultaten samen en 
bediscussieert het gebrek aan klinisch effect op de gewenste uitkomst, ‘patient 
empowerment’. In dit hoofdstuk wordt betoogd dat toekomstige studies naar de 
effecten van PHRs voordeel zouden hebben van een meer precieze definitie van de 
gewenste doelen en uitkomsten. Dit neemt echter niet weg dat secondaire uitkomsten 
het succes van een PHR zouden kunnen verklaren, zelfs al worden de primaire doelen 
niet behaald. Om het gehele scala aan potentiële effecten te achterhalen, zouden PHRs 
in toekomstige onderzoeken geëvalueerd moeten worden met behulp van kwalitatieve 
onderzoeksmethoden. Deze effecten zouden vervolgens met kwantitatieve onder-
zoeksmethoden onderzocht moeten worden om de effectgrootte te bepalen. Deze 
aanpak minimaliseert de mogelijkheid dat belangrijke bij- en neveneffecten tijdens een 
evaluatie over het hoofd worden gezien. 
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Dit hoofdstuk behandelt ook de geschiktheid van het voor IVF patiënten ontwikkelde 
PHR voor andere medische domeinen. Er wordt gesteld dat in andere situaties, andere 
ontwerpaannames gelden en dat deze tijdens de ontwikkeling van een PHR tot andere 
functionaliteiten leiden. Deze aanname heeft negatieve consequenties voor de haal-
baarheid van een ziekenhuisbreed of zelfs nationaal PHR. Personalisatie wordt als 
mogelijke oplossing voor dit probleem aangedragen. Daarnaast wordt ook het gebrek 
aan adoptie op grotere schaal en in andere medische domeinen besproken.
Dit hoofdstuk bespreekt ook enkele mogelijke toekomstige trends en ontwikkelingen en 
als laatste bespreekt dit hoofdstuk wie van de vele potentiële aanbieders van PHR 
toepassingen het meest succesvol zal zijn in het ontsluiten van medische informatie 
voor de patiënt. De conclusie is dat op de lange termijn onafhankelijke software firma’s 
waarschijnlijk succesvol zullen zijn, maar alleen als medische informatie vrij en ondub-
belzinnig uitgewisseld kan worden. Tot dat zover is zal het ontsluiten van de medische 
informatie een verantwoordelijkheid zijn van de zorgprofessionals. Echter, toegang tot 
de juiste informatie is met name moeizaam voor diegene die deze informatie het meest 
nodig hebben. Dit is de zogenaamde ‘inverse information law’. Om deze tegen te gaan 
moeten publieke organisaties een actieve rol innemen om onderbedeelden te voorzien 
met informatietechnologie.
Samenvat ting
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Dit proefschrift zou ik niet hebben kunnen voltooien zonder de steun van vele bijzondere 
personen in mijn leven. 
Mijn promotor, professor dr. P.F. de Vries Robbé, beste Pieter:
Je hebt mij bij het onderzoek naar de Digitale IVF Poli geïntroduceerd en onder jouw 
hoede ben ik aan dit onderzoek begonnen. Van jouw kennis en creativiteit heb ik altijd 
kunnen genieten, wat samenwerken met jou erg leuk heeft gemaakt. Ook jouw 
vermogen om problemen en ideeën te structureren heeft grote indruk op me gemaakt. 
Ik ben dan ook blij dat ik daar menig maal van heb mogen profiteren. Veel dank voor 
dit alles.
Mijn promotor, professor dr. J.A.M. Kremer, beste Jan:
Je bent voor mij een constante bron van inspiratie en motivatie. Het is aan jouw visie 
en leiderschap te danken dat de Digitale IVF Poli in het UMC St Radboud van de grond 
is gekomen. Het was geweldig om dit samen met jou te mogen opzetten en heb goede 
herinneringen aan de vele discussies die we hebben gehad. Ik ben je daarnaast 
dankbaar voor je vertrouwen in mij en het scheppen van de gelegenheid om dit 
 proefschrift af te ronden. Ik hoop nog lang met je samen te werken aan nieuwe ideeën 
om de gezondheidszorg te verbeteren.
Mijn co-promotor, dr. C.M. Verhaak, beste Chris:
Jij hebt bij het tot stand komen van dit proefschrift een essentiële rol gespeeld. 
Jouw bijdrage aan de opzet van het onderzoek en aan het schrijven van de artikelen 
waren onmisbaar. Vaak heb jij mij met raad en daad bijgestaan, vooral als mijn 
 psychologische kennis te kort schoot. Veel dank hiervoor.
Alle co-auteurs van de artikelen in dit boekje: 
Hartelijk dank. Ik heb met elk van jullie prettig samengewerkt en veel van jullie geleerd. 
Met name wil ik Esther Haagen, Martine van Selm en Hans ten Hoopen bedanken voor 
jullie grote bijdrage aan één of meerdere artikelen. 
Mijn mede-promovendi:
Bedankt voor de leuke discussies die we over dit onderwerp gehad hebben. 
Jullie waren fantastische sparring partners en ik zie uit naar jullie proefschriften. 
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Ook wil ik iedereen bedanken die bijgedragen heeft aan de Digitale IVF Poli:
Alle leden van de projectgroep: 
Thea ten Haaf en Paula Vermeulen, ik wil jullie bedanken voor jullie enthousiasme 
tijdens het samenstellen van de teksten op de Digitale Poli. Henk Jongsma, Mark Flink 
en Hans van Buul, ik wil jullie bedanken voor jullie technische expertise die tot de dag 
van vandaag feilloos is gebleken. Joke van Lith, Didi Braat en Hans Westphal, bedankt 
voor het constructief meedenken en jullie schijnbaar onvoorwaardelijke medewerking. 
Theo Janssen zou ik in het bijzonder willen bedanken. Jij hebt op creatieve wijze vorm 
gegeven aan onze ambities.
Alle IVF artsen, verpleegkundigen en analisten die actief zijn geweest op de Digitale Poli: 
Bedankt! Zonder jullie hulp was de Digitale IVF Poli geen succes geworden. 
Gwendolyn Woldringh, Ik wil jou graag extra bedanken want jouw toewijding aan de 
Digitale IVF Poli is onovertroffen. 
Alle patiënten die de afgelopen jaren gebruik gemaakt hebben van de Digitale Poli: 
Mijn dank gaat ook uit naar jullie. Jullie enthousiasme is overweldigend en inspirerend. 
Mijn familie, schoonfamilie en vrienden: Bedankt voor al jullie interesse in mijn 
onderzoek en mijn promotie. Het was altijd leuk om mijn ideeën hierover met jullie te 
delen. Ik ben erg benieuwd naar alle nieuwe inzichten die jullie mij nog gaan geven.
Lieve Doke, jij hebt me de kracht gegeven om dit boekje te schrijven.
Lieve Dieter, bedankt voor al je glim- en schaterlachjes.
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